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PPDU TRANSMISSION METHOD AND APPARATUS 

[0001] This application claims priority to Chinese Patent Application No. 202010421304.0, 

filed with the China National Intellectual Property Administration on May 18, 2020 and entitled 

"PPDU TRANSMISSION METHOD AND APPARATUS", and claims priority to Chinese Patent 

Application No. 202010463450.X, filed with the China National Intellectual Property 5 

Administration on May 27, 2020 and entitled "PPDU TRANSMISSION METHOD AND 

APPARATUS", which are incorporated herein by reference in their entireties. 

TECHNICAL FIELD 

[0002] Embodiments of this application relate to the field of communication technologies, and 

in particular, to a physical layer protocol data unit (physical protocol data unit, PPDU) transmission 10 

method and apparatus. 

BACKGROUND 

[0003] An orthogonal frequency division multiplexing (orthogonal frequency division 

multiplexing, OFDM) technology is a multi-carrier modulation technology. The OFDM 

technology has advantages of high spectral efficiency and anti-multipath fading, and the like, but 15 

it also has a disadvantage of a high peak to average power ratio (peak to average power ratio, 

PAPR). Because superposition of a plurality of sub-carriers in OFDM leads to a relatively large 

peak signal, a high power amplifier needs to have a relatively large linear dynamic range. This 

increases costs of the high power amplifier and also reduces efficiency of the high power amplifier. 

If the peak value exceeds the linear dynamic range of the high power amplifier, in-band distortion 20 

and out-of-band dispersion are caused. Therefore, PAPR reduction is a key technology to an 

OFDM system and has great significance. 

[0004] With rapid development of wireless communication technologies, 6 GHz newly 

introduced in the wireless communication protocol 802.11ax may support a bandwidth greater than 

160 MHz. However, a PAPR problem faced when a higher bandwidth is used is more serious. How 25 
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to reduce a PAPR in a larger bandwidth is an urgent problem to be resolved. 

SUMMARY 

[0005] Embodiments of this application provide a PPDU transmission method and apparatus, 

to reduce a PAPR for transmitting a PPDU in a large bandwidth. 

[0006] To achieve the foregoing objectives, the following technical solutions are used in 5 

embodiments of this application. 

[0007] According to a first aspect, a PPDU transmission method is provided. The method 

includes: generating a physical layer protocol data unit PPDU with a bandwidth of X MHz, where 

X > 160, some or all fields in the PPDU are rotated in the bandwidth of X MHz by using a rotation 

factor sequence, the bandwidth of X MHz includes n bandwidths of Y MHz, the rotation factor 10 

sequence includes n rotation factors, and each bandwidth of Y MHz is corresponding to one 

rotation factor; and sending the PPDU with the bandwidth of X MHz. That some or all fields in 

the PPDU are rotated in the bandwidth of X MHz by using a rotation factor sequence may also be: 

Each of the some or all fields in the PPDU is rotated in the n bandwidths of Y MHz by using the 

rotation factor sequence. In the foregoing technical solution, the PPDU with a bandwidth greater 15 

than 160 MHz may be generated, and the some or all fields in the PPDU are rotated in the 

bandwidth of X MHz by using the rotation factor sequence. In this way, PAPRs of some or all 

fields in the PPDU when a high bandwidth is used can be reduced by using a specific rotation 

factor sequence. 

[0008] According to a second aspect, a PPDU transmission method is provided. The method 20 

includes: receiving a physical layer protocol data unit PPDU with a bandwidth of X MHz, where 

X > 160, some or all fields in the PPDU are rotated in the bandwidth of X MHz by using a rotation 

factor sequence, the bandwidth of X MHz includes n bandwidths of Y MHz, the rotation factor 

sequence includes n rotation factors, and each bandwidth of Y MHz is corresponding to one 

rotation factor; and performing rotation recovery on the PPDU based on the rotation factor 25 

sequence. 

[0009] With reference to the first aspect or the second aspect, in a possible implementation, 

the X MHz is any one of the following: 240 MHz or 320 MHz. In the foregoing possible 

implementation, several bandwidths greater than 160 MHz are provided, to improve diversity of 
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high bandwidths, and further increase a PPDU transmission rate when a PPDU is transmitted over 

a high bandwidth. 

[0010] With reference to the first aspect or the second aspect, in a possible implementation, 

one or more fields in a legacy short training field L-STF, a legacy long training field L-LTF, a 

legacy signal field L-SIG, a repeated legacy signal field RL-SIG, a universal signal field U-SIG, 5 

or an extremely high throughput signal field EHT-SIG that are included in the PPDU are duplicated 

in the n bandwidths of Y MHz; and the one or more fields in the L-STF, L-LTF, L-SIG, U-SIG, 

and EHT-SIG are rotated by using the rotation factor sequence. In the foregoing possible 

implementation, one or more fields in the L-STF, L-LTF, L-SIG, RL-SIG, U-SIG, and EHT-SIG 

in the PPDU are rotated, so that a PAPR of a legacy preamble in the PPDU during duplicate 10 

transmission can be reduced. 

[0011] With reference to the first aspect or the second aspect, in a possible implementation, 

Y=20 MHz, and the first four rotation factors in the rotation factor sequence are [1 –1 –1]; or Y=20 

MHz, and the first eight rotation factors in the rotation factor sequence are [1 –1 –1 –1 1 –1 –1]. 

In the foregoing possible implementation, the rotation factor of a large bandwidth may include a 15 

set rotation factor of a bandwidth of 80 MHz or a set rotation factor in a bandwidth of 160 MHz. 

This improves efficiency of obtaining a rotation factor sequence. 

[0012] With reference to the first aspect or the second aspect, in a possible implementation, 

X=320, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 j j j –

1 j –1 –j 1 –j –1 j –j], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j], [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –20 

1 –1 1], [1 –1 –1 –1 1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1], [1 –1 –1 –1 j j j –1 j –1 –j j –j j 1 –j], [1 –1 –

1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –

1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –

1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –

1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 j 1 –1 j –1 –j –1 –j j j –1 1], and 25 

[1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1]. In the foregoing possible implementation, when the 

PPDU is transmitted by using the bandwidth of 320 MHz, a PAPR of the PPDU when the 

bandwidth of 320 MHz is used can be minimized by using the foregoing rotation factor sequence. 

[0013] With reference to the first aspect or the second aspect, in a possible implementation, 

X=240, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 1 –1 1 30 

1 –1 1 1 1], [1 j –j –1 –1 –j –j –1 –1 –j j 1], [1 –1 1 1 1 –1 1 –1 –1 1 1 1], [1 1 1 –1 –1 1 –1 1 1 1 –
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1 1], [1 –1 –1 –1 j 1 –j 1 1 1 –1 1], [1 –1 –1 –1 1 1 1 –1 1 1 –1 1], [1 1 1 1 –1 –1 1 1 –1 1 –1 1], [1 

–1 –1 –1 1 –1 –1 –1 –1 1 j 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 j –1 –1 –j j –1 j j –j], [1 –

1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], 

[1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 

1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 5 

–1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 j –1 –j j 1 j 1 j 1 –j –

1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], and [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1]. In the foregoing possible 

implementation, when the PPDU is transmitted by using the bandwidth of 240 MHz, a PAPR of 

the PPDU when the bandwidth of 240 MHz is used can be minimized by using the foregoing 

rotation factor. 10 

[0014] According to a third aspect, a PPDU transmission apparatus is provided. The apparatus 

includes: a generation unit, configured to generate a physical layer protocol data unit PPDU with 

a bandwidth of X MHz, where X > 160, some or all fields in the PPDU are rotated in the bandwidth 

of X MHz by using a rotation factor sequence, the bandwidth of X MHz includes n bandwidths of 

Y MHz, the rotation factor sequence includes n rotation factors, and each bandwidth of Y MHz is 15 

corresponding to one rotation factor; and a sending unit, configured to send the PPDU with the 

bandwidth of X MHz. 

[0015] According to a fourth aspect, a PPDU transmission apparatus is provided. The 

apparatus includes: a receiving unit, configured to receive a physical layer protocol data unit PPDU 

with a bandwidth of X MHz, where X > 160, some or all fields in the PPDU are rotated in the 20 

bandwidth of X MHz by using a rotation factor sequence, the bandwidth of X MHz includes n 

bandwidths of Y MHz, the rotation factor sequence includes n rotation factors, and each bandwidth 

of Y MHz is corresponding to one rotation factor; and a processing unit, configured to perform 

rotation recovery on the PPDU based on the rotation factor sequence. 

[0016] With reference to the third aspect or the fourth aspect, in a possible implementation, 25 

the X MHz is any one of the following: 240 MHz or 320 MHz. In the foregoing possible 

implementation, several bandwidths greater than 160 MHz are provided, to improve diversity of 

high bandwidths, and further increase a PPDU transmission rate when a PPDU is transmitted over 

a high bandwidth. 

[0017] With reference to the third aspect or the fourth aspect, in a possible implementation, 30 

one or more fields in a legacy short training field L-STF, a legacy long training field L-LTF, a 
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legacy signal field L-SIG, a repeated legacy signal field RL-SIG, a universal signal field U-SIG, 

or an extremely high throughput signal field EHT-SIG that are included in the PPDU are duplicated 

in the n bandwidths of Y MHz; and the one or more fields in the L-STF, L-LTF, L-SIG, U-SIG, 

and EHT-SIG are rotated by using the rotation factor sequence. In the foregoing possible 

implementation, one or more fields in the L-STF, L-LTF, L-SIG, RL-SIG, U-SIG, and EHT-SIG 5 

in the PPDU are rotated, so that a PAPR of a legacy preamble in the PPDU during duplicate 

transmission can be reduced. 

[0018] With reference to the third aspect or the fourth aspect, in a possible implementation, 

Y=20 MHz, and the first four rotation factors in the rotation factor sequence are [1 –1 –1]; or Y=20 

MHz, and the first eight rotation factors in the rotation factor sequence are [1 –1 –1 –1 1 –1 –1]. 10 

In the foregoing possible implementation, the rotation factor of a large bandwidth may include a 

set rotation factor of a bandwidth of 80 MHz or a set rotation factor of a bandwidth of 160 MHz. 

This improves efficiency of obtaining a rotation factor sequence. 

[0019] With reference to the third aspect or the fourth aspect, in a possible implementation, 

X=320, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 j j j –15 

1 j –1 –j 1 –j –1 j –j], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j], [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –

1 –1 1], [1 –1 –1 –1 1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1], [1 –1 –1 –1 j j j –1 j –1 –j j –j j 1 –j], [1 –1 –

1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –

1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –

1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –20 

1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 j 1 –1 j –1 –j –1 –j j j –1 1], and 

[1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1]. In the foregoing possible implementation, when the 

PPDU is transmitted by using the bandwidth of 320 MHz, a PAPR of the PPDU when the 

bandwidth of 320 MHz is used can be minimized by using the foregoing rotation factor sequence. 

[0020] With reference to the third aspect or the fourth aspect, in a possible implementation, 25 

X=240, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 1 –1 1 

1 –1 1 1 1], [1 j –j –1 –1 –j –j –1 –1 –j j 1], [1 –1 1 1 1 –1 1 –1 –1 1 1 1], [1 1 1 –1 –1 1 –1 1 1 1 –

1 1], [1 –1 –1 –1 j 1 –j 1 1 1 –1 1], [1 –1 –1 –1 1 1 1 –1 1 1 –1 1], [1 1 1 1 –1 –1 1 1 –1 1 –1 1], [1 

–1 –1 –1 1 –1 –1 –1 –1 1 j 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 j –1 –1 –j j –1 j j –j], [1 –

1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], 30 

[1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 
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1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 

–1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 j –1 –j j 1 j 1 j 1 –j –

1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], and [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1]. In the foregoing possible 

implementation, when the PPDU is transmitted by using the bandwidth of 240 MHz, a PAPR of 

the PPDU when the bandwidth of 240 MHz is used can be minimized by using the foregoing 5 

rotation factor. 

[0021] According to a fifth aspect, a PPDU transmission apparatus is provided. 

[0022] In a possible implementation, the PPDU transmission apparatus may be an information 

transmission device, and the PPDU transmission apparatus includes a processor and a transceiver. 

The processor is configured to control and manage an action of the PPDU transmission apparatus, 10 

for example, configured to support the PPDU transmission apparatus in performing a step of 

generating a physical layer protocol data unit PPDU with a bandwidth of X MHz, and/or another 

technical process described in this specification. The transceiver is configured to support the PPDU 

transmission apparatus in sending the PPDU with the bandwidth of X MHz. Optionally, the PPDU 

transmission apparatus may further include a memory. 15 

[0023] In another possible implementation, the PPDU transmission apparatus may be an 

information transmission board, and the PPDU transmission apparatus includes a processor and a 

transceiver. The processor is configured to control and manage an action of the PPDU transmission 

apparatus, for example, configured to support the PPDU transmission apparatus in performing a 

step of generating a physical layer protocol data unit PPDU with a bandwidth of X MHz, and/or 20 

another technical process described in this specification. The transceiver is configured to support 

the PPDU transmission apparatus in sending the PPDU with the bandwidth of X MHz. Optionally, 

the PPDU transmission apparatus may further include a memory. 

[0024] In still another possible implementation, the PPDU transmission apparatus is also 

implemented by a general-purpose processor, namely, a chip. The general-purpose processor 25 

includes a processing circuit and a communication interface. The processing circuit is configured 

to perform a step of generating a physical layer protocol data unit PPDU with a bandwidth of X 

MHz, and the communication interface is configured to send the PPDU with the bandwidth of X 

MHz. 

[0025] Optionally, the general-purpose processor may further include a storage medium. The 30 

processing circuit communicates with the outside through the communication interface. The 
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communication interface may be an input/output interface, an interface circuit, an output circuit, 

an input circuit, a pin, a related circuit, or the like in the chip or the chip system. The processor 

may alternatively be embodied as a processing circuit or a logic circuit. The storage medium is 

configured to store program code. The communication interface is configured to support the PPDU 

transmission apparatus in performing communication. When the program code is executed by the 5 

processor, the program code is used for generating a physical layer protocol data unit PPDU with 

a bandwidth of X MHz, and controlling the communication interface to send the PPDU with the 

bandwidth of X MHz. 

[0026] In yet another possible implementation, the PPDU transmission apparatus may also be 

implemented by using one or more FPGAs, a PLD, a controller, a state machine, gate logic, a 10 

discrete hardware component, any other suitable circuit, or any combination of circuits that can 

implement various functions described in this application. 

[0027] According to a sixth aspect, a PPDU transmission apparatus is provided. 

[0028] In a possible implementation, the PPDU transmission apparatus may be an information 

transmission device. The PPDU transmission apparatus includes a processor and a transceiver. The 15 

transceiver is configured to support the PPDU transmission apparatus in performing a step of 

receiving a PPDU with a bandwidth of X MHz. The processor is configured to control and manage 

an action of the PPDU transmission apparatus, for example, configured to support the PPDU 

transmission apparatus in performing a step of performing rotation recovery on the PPDU based 

on a rotation factor sequence, and/or another technical process described in this specification. 20 

Optionally, the PPDU transmission apparatus may further include a memory. 

[0029] In another possible implementation, the PPDU transmission apparatus may be an 

information transmission board. The PPDU transmission apparatus includes a processor and a 

transceiver. The transceiver is configured to support the PPDU transmission apparatus in 

performing a step of receiving a PPDU with a bandwidth of X MHz. The processor is configured 25 

to control and manage an action of the PPDU transmission apparatus, for example, configured to 

support the PPDU transmission apparatus in performing a step of performing rotation recovery on 

the PPDU based on a rotation factor sequence, and/or another technical process described in this 

specification. Optionally, the PPDU transmission apparatus may further include a memory. 

[0030] In still another possible implementation, the PPDU transmission apparatus is also 30 

implemented by a general-purpose processor, namely, a chip. The general-purpose processor 
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includes a processing circuit and a communication interface. The communication interface is 

configured to receive a PPDU with a bandwidth of X MHz, and the processing circuit is configured 

to perform rotation recovery on the PPDU based on a rotation factor sequence. Optionally, the 

general-purpose processor may further include a storage medium. 

[0031] The processing circuit communicates with the outside through the communication 5 

interface. The communication interface may be an input/output interface, an interface circuit, an 

output circuit, an input circuit, a pin, a related circuit, or the like in the chip or the chip system. 

The processor may alternatively be embodied as a processing circuit or a logic circuit. The storage 

medium is configured to store program code. The communication interface is configured to 

support the PPDU transmission apparatus in performing communication. When the program code 10 

is executed by the processor, the program code is used for performing rotation recovery on the 

PPDU based on a rotation factor sequence, and controlling the communication interface to receive 

the PPDU with the bandwidth of X MHz. 

[0032] In yet another possible implementation, the PPDU transmission apparatus may also be 

implemented by using one or more FPGAs, a PLD, a controller, a state machine, gate logic, a 15 

discrete hardware component, any other suitable circuit, or any combination of circuits that can 

implement various functions described in this application. According to a seventh aspect, a 

computer-readable storage medium is provided. The computer-readable storage medium stores 

instructions. When the instructions are run on a computer, the computer is enabled to perform the 

PPDU transmission method according to any one of the first aspect, the second aspect, or the 20 

possible implementations of the first aspect or the second aspect. 

[0033] According to an eighth aspect, a computer program product including instructions is 

provided. When the computer program product is run on a computer, the computer is enabled to 

perform the PPDU transmission method according to any one of the first aspect, the second aspect, 

or the possible implementations of the first aspect or the second aspect. 25 

[0034] It can be understood that any one of the apparatus for performing the PPDU 

transmission method, the computer storage medium, or the computer program product provided 

above is configured to perform the corresponding method provided above. Therefore, for 

beneficial effects that can be achieved by the apparatus, computer storage medium, or computer 

program product, refer to the beneficial effects in the corresponding method provided above. 30 

Details are not described herein again. 



9 

BRIEF DESCRIPTION OF DRAWINGS 

[0035] FIG. 1 is a schematic diagram of a structure of a communication system according to 

an embodiment of this application;

[0036] FIG. 2 is a schematic diagram of a frame structure of a PPDU according to an 

embodiment of this application;5 

[0037] FIG. 3 is a schematic flowchart of a PPDU transmission method according to an 

embodiment of this application;

[0038] FIG. 4 is a schematic diagram of a 320 MHz PPDU according to an embodiment of this 

application;

[0039] FIG. 5 is a schematic diagram of PPDU transmission on 80 MHz according to an 10 

embodiment of this application;

[0040] FIG. 6 is a schematic diagram of a structure of a PPDU transmission apparatus 

according to an embodiment of this application;

[0041] FIG. 7 is a schematic diagram of a structure of another PPDU transmission apparatus 

according to an embodiment of this application;15 

[0042] FIG. 8 is a schematic diagram of a structure of still another PPDU transmission 

apparatus according to an embodiment of this application; and

[0043] FIG. 9 is a schematic diagram of a structure of yet another PPDU transmission 

apparatus according to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 20 

[0044] The following describes technical solutions in embodiments of this application with 

reference to the accompanying drawings in embodiments of this application. 

[0045] It should be understood that, embodiments of this application may be applied to various 

communication systems, for example, a global system for mobile communication (global system 

for mobile communication, GSM) system, a code division multiple access (code division multiple 25 

access, CDMA) system, a wideband code division multiple access (wideband code division 

multiple access, WCDMA) system, a general packet radio service (general packet radio service, 

GPRS), a long term evolution (long term evolution, LTE) system, an LTE frequency division 

duplex (frequency division duplex, FDD) system, an LTE time division duplex (time division 
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duplex, TDD) system, a universal mobile telecommunication system (universal mobile 

telecommunication system, UMTS), a worldwide interoperability for microwave access 

(worldwide interoperability for microwave access, WiMAX) communication system, a 5G 

communication system, and a future 6G communication system. 

[0046] It should be further understood that embodiments of this application may be further 5 

applied to various non-orthogonal multiple access technology–based communication systems, for 

example, a sparse code multiple access (sparse code multiple access, SCMA) system. Certainly, 

SCMA may also be referred to as another name in the communication field. Further, the technical 

solutions in embodiments of this application may be applied to a multi-carrier transmission system 

using the non-orthogonal multiple access technology, for example, an orthogonal frequency 10 

division multiplexing (orthogonal frequency division multiplexing, OFDM) system using the non-

orthogonal multiple access technology, a filter bank multi-carrier (filter bank multi-carrier, FBMC) 

system, a generalized frequency division multiplexing (generalized frequency division 

multiplexing, GFDM) system, and a filtered-orthogonal frequency division multiplexing (filtered-

OFDM, F-OFDM) system. 15 

[0047] It should be further understood that, embodiments of this application may be applied 

to an LTE system, a 5G system and a subsequent evolved system such as 6G or other wireless 

communication systems using various radio access technologies, for example, systems using 

access technologies such as code division multiple access, frequency division multiple access, time 

division multiple access, orthogonal frequency division multiple access, and single-carrier 20 

frequency division multiple access, and particularly applicable to a scenario in which a channel 

information feedback is required and/or a two-stage precoding technology is used, for example, a 

wireless network using a massive MIMO technology or a wireless network using a distributed 

antenna technology. 

[0048] It should also be understood that embodiments of this application may be applied to 25 

Wi-Fi wireless communication. A Wi-Fi wireless communication system includes an access point 

(access point, AP) and a station (station, STA). The station may also be referred to as a site. Related 

wireless communication scenarios may include communication between an AP and a STA, 

communication between APs, communication between STAs, and the like. In embodiments of this 

application, communication between an AP and a STA is used as an example for description. In 30 

this embodiment of this application, communication between an AP and a STA is used as an 
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example for description. As shown in FIG. 1, an AP performs wireless communication with a STA 

1 and a STA 2. It should be understood that a method described in embodiments of this application 

is also applicable to communication between APs, communication between STAs, and the like. 

[0049] A structure of each of the AP and the STA in embodiments of this application may 

include a media access control (media access control, MAC) layer and a physical (physical, PHY) 5 

layer. The AP and the STA may perform PPDU transmission by using a physical layer protocol 

data unit (PHY Protocol Data Unit, PPDU). In addition, a frame structure of the PPDU varies with 

a wireless communication protocol used by the AP and the STA. 

[0050] For example, if the wireless communication protocol used by the AP and the STA is 

802.11be, the frame structure of the PPDU is shown in FIG. 2, and includes a legacy short training 10 

sequence field (legacy-short training field, L-STF), a legacy long training sequence field (legacy-

long training field, L-LTF), a legacy-signal field (legacy-signal field, L-SIG), a repeat legacy-

signal field (repeated legacy-signal field, RL-SIG), a universal signal field symbol 1 (universal 

signal field symbol 1, U-SIG SYM 1), a universal signal field symbol 2 (universal signal field 

symbol 2, U-SIG SYM 2), a very high throughput signal field (extremely high throughput-signal 15 

field, EHT-SIG), and an extremely high throughput short training sequence field (extremely high 

throughput-short training field, EHT-STF), an extremely high throughput long training sequence 

field (extremely high throughput-long training field, EHT-LTF), and a data field (data). It should 

be noted that the L-STF, the L-LTF, and the L-SIG in the foregoing fields may be referred to as 

legacy preambles. The U-SIG SYM1 and the U-SG SYM 2 may specifically include a version 20 

independent field, a version dependent field, a cyclic redundancy code, and a tail. The EHT-SIG 

may specifically include an EHT-SIG common field and an EHT-SIG user specific field. 

[0051] It should be noted that the foregoing uses only the frame structures of the PPDUs in 

802.11n, 802.11ac, 802.11ax, and 802.11be as examples for description. The PPDU in 

embodiments of this application is mainly a next-generation Wi-Fi PPDU with an ultra-high 25 

bandwidth, and the foregoing frame structures of the PPDUs do not constitute a limitation on 

embodiments of this application. 

[0052] FIG. 3 is a schematic flowchart of a PPDU transmission method according to an 

embodiment of this application. Refer to FIG. 3. The method includes the following several steps. 

[0053] Step S301: A transmit device generates a physical layer protocol data unit PPDU with 30 

a bandwidth of X MHz, where X > 160, some or all fields in the PPDU are rotated in the bandwidth 
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of X MHz by using a rotation factor sequence, the bandwidth of X MHz includes n bandwidths of 

Y MHz, the rotation factor sequence includes n rotation factors, and each bandwidth of Y MHz is 

corresponding to one rotation factor. 

[0054] The transmit device may be an AP or a STA. When the transmit device is an AP, the AP 

may perform PPDU transmission with another AP or STA by using the PPDU with the bandwidth 5 

of X MHz. When the transmit device is a STA, the STA may perform PPDU transmission with an 

AP or another STA by using the PPDU with the bandwidth of X MHz. 

[0055] In addition, the bandwidth of X MHz is greater than 160 MHz. For example, X MHz 

may be 180 MHz, 200 MHz, 240 MHz, 280 MHz, 300 MHz, 320 MHz, or the like. This is not 

specifically limited in embodiments of this application. Y MHz may be 20 MHz, 10 MHz, 5 MHz, 10 

2 MHz, or the like. This is not specifically limited in embodiments of this application. A value of 

each of the n rotation factors included in the rotation factor sequence may be 1, –1, j, or –j, where 

a rotation angle corresponding to the rotation factor 1 is 0 degrees, a rotation angle corresponding 

to the rotation factor –1 is 180 degrees, a rotation angle corresponding to the rotation factor j is 90 

degrees, and a rotation angle corresponding to the rotation factor –j is –90 degrees. 15 

[0056] In addition, the PPDU may include a plurality of fields. For example, the PPDU may 

include fields shown in FIG. 2. That some or all fields in the PPDU are rotated in the bandwidth 

of X MHz by using a rotation factor sequence may include: Some fields in the PPDU are rotated 

in the bandwidth of X MHz by using the rotation factor sequence, and fields other than the some 

fields in the PPDU are not rotated in the bandwidth of X MHz; or all the fields in the PPDU are 20 

rotated in the bandwidth of X MHz by using the rotation factor sequence. 

[0057] Alternatively, that some or all fields in the PPDU are rotated in the bandwidth of X 

MHz by using a rotation factor sequence may be understood as: Each of the some or all fields of 

the PPDU is rotated in the bandwidth of X MHz by using the rotation factor sequence. Specifically, 

each field is rotated in each of n bandwidths of Y MHz based on a rotation factor sequence whose 25 

length is n, where the rotation factor sequence includes n rotation factors, the bandwidth of X MHz 

includes n bandwidths of Y MHz, and one rotation factor is corresponding to one Y MHz. For 

example, X=320 MHz, Y=20 MHz, and n=16, that is, 320 MHz includes 16 bandwidths of 20 

MHz. The rotation factor sequence includes 16 rotation factors, and the 16 rotation factors are in 

a one-to-one correspondence with the 16 bandwidths of 20 MHz. 30 

[0058] The X-MHz PPDU includes a plurality of fields in time domain, and includes n 
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bandwidths of Y MHz in frequency domain. Each field in time domain is corresponding to n 

bandwidths of Y MHz in frequency domain. For the n bandwidths of Y MHz corresponding to 

each field, each of the n bandwidths of Y MHz may carry the field (that is, the n bandwidths of Y 

MHz corresponding to the field are fully occupied), or an empty bandwidth of Y MHz that does 

not carry the field may exist in the n bandwidths of Y MHz, but other fields do not occupy the 5 

empty bandwidth of Y MHz. The empty bandwidth of Y MHz exists because a channel is busy, or 

some supported frequency bands (for example, 5 GHz and 6 GHz) are occupied by another system 

such as a military radar system or a meteorological radar system, frequency bands available when 

a Wi-Fi system occupies an ultra-high bandwidth are non-contiguous. The bandwidth of Y MHz 

is empty, and it may be considered that the bandwidth of Y MHz is punctured. 10 

[0059] In addition, when an empty bandwidth of Y MHz exists in n bandwidths of Y MHz 

corresponding to a field in the PPDU, when the field is rotated by using the rotation factor sequence, 

a rotation factor corresponding to the empty bandwidth of Y MHz is not used. 

[0060] For example, the frame structure of the PPDU shown in FIG. 2 is used as an example. 

Each of the L-STF field, the L-LTF field, the L-SIG field, the RL-SIG field, the U-SIG field, and 15 

the EHT-SIG field in the PPDU may be rotated in the n bandwidths of Y MHz by using the rotation 

factor sequence, and each of the EHT-STF field, the EHT-LTF field, and the data field may not be 

rotated in the n bandwidths of Y MHz by using the rotation factor sequence. Alternatively, each of 

all fields (namely, the L-STF field, the L-LTF field, the L-SIG field, the RL-SIG field, the U-SIG 

field, the EHT-SIG field, the EHT-STF field, the EHT-LTF field, and the data field) shown in FIG. 20 

2 is rotated in the n bandwidths of Y MHz by using the rotation factor sequence. 

[0061] In addition, a transmission mode of the some fields of the PPDU in the n bandwidths 

of Y MHz may be duplicate rotation transmission, and the some fields may include the L-STF, L-

LTF, L-SIG, RL-SIG, U-SIG, and EHT-SIG. Duplicate rotation transmission means that content 

of the L-STF, L-LTF, L-SIG, RL-SIG, U-SIG, and EHT-SIG transmitted in each bandwidth of Y 25 

MHz is the same, and the L-STF, L-LTF, L-SIG, RL-SIG, U-SIG, and EHT-SIG are rotated by a 

specific angle in different bandwidths of Y MHz. 

[0062] For ease of understanding, herein, the frame structure of the PPDU shown in FIG. 2 is 

used as an example to describe a field transmitted in a duplicate rotation mode and a field 

transmitted in a non-duplicate rotation mode that are in the PPDU with the bandwidth of X MHz. 30 

It is assumed that X=320 and Y=20, a transmission mode of the L-STF field, the L-LTF field, the 
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L-SIG field, the RL-SIG field, the U-SIG field, and the EHT-SIG field in the PPDU is duplicate 

rotation transmission, and a transmission mode of the EHT-STF field, the EHT-LTF field, and the 

data field in the PPDU is non-duplicate rotation transmission. In this case, a PPDU with a 

bandwidth of 320 MHz may be shown in FIG. 4. 

[0063] The PPDU may be an OFDMA PPDU, or may be a non-OFDMA PPDU. It should be 5 

noted that a field included in the next-generation PPDU does not constitute a limitation on an 

implementation of this application. 

[0064] Specifically, when generating the PPDU with the bandwidth of X MHz, for some or all 

fields in the PPDU, the wireless communication device multiplies a frequency domain signal that 

is corresponding to the some or all fields and that is carried on each bandwidth of Y MHz by a 10 

rotation factor corresponding to the bandwidth of Y MHz, and performs inverse fast Fourier 

transform (inverse fast Fourier transform, IFFT) on a product, to obtain a time domain signal 

corresponding to the some or all fields. 

[0065] For example, it is assumed that the frequency domain signals corresponding to the some 

or all fields are [Y1, Y2, ..., Yn], and the n rotation factors are [K1, K2, ..., Kn], where Y1 to Yn 15 

respectively represent the frequency domain signals corresponding to the n bandwidths of Y MHz, 

and K1 to Kn respectively represent rotation factors corresponding to the n bandwidths of Y MHz. 

In this case, the products of the frequency domain signals corresponding to the some or all fields 

and the rotation factor sequence may be represented as [Y1*K1, Y2*K2, ..., Yn*Kn], and the time-

domain signals corresponding to the some or all fields may be represented as IFFT [Y1*K1, 20 

Y2*K2, ..., Yn*Kn]. 

[0066] Correspondingly, during calculation of a peak to average power ratio (peak to average 

power ratio, PAPR) of the some or all fields based on the time-domain signals corresponding to 

the some or all fields, oversampling may be performed on the time-domain signals corresponding 

to the some or all fields, to obtain analog domain signals. For example, five-times oversampling 25 

is performed. Assuming that a time-domain signal obtained by oversampling is Si, a PAPR may be 

calculated according to the following formula (1). In the formula, max represents obtaining a 

maximum value, and mean represents an averaging operation. 
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[0067] Further, the PPDU with the bandwidth of X MHz includes a plurality of fields, and is 30 
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transmitted on an X MHz channel including n bandwidths of Y MHz. At least some fields of a 

PPDU carried in n bandwidths of Y MHz are multiplied in a one-to-one correspondence by a 

rotation factor vector whose length is n in frequency domain, where at least some fields of a PPDU 

carried in each bandwidth of Y MHz are multiplied by a same coefficient of the rotation factor 

vector. In other words, data carried on all subcarriers included in the bandwidth of Y MHz is 5 

multiplied by the same coefficient. This reduces a PAPR of the at least some fields of the PPDU. 

Through computer simulation, it is learned that there is a very little difference between a PAPR 

obtained by multiplying a field by a rotation factor selected from any complex number and a PAPR 

obtained by multiplying the field by a rotation factor selected from a fixed set. To simplify 

implementation and reduce product implementation complexity, the fixed set to which the selected 10 

rotation factor belongs in this application is [1, –1, j, –j]. 

[0068] Further, each bandwidth of Y MHz may include a plurality of subcarriers. For example, 

when Y=20, each bandwidth of 20 MHz may include 64 subcarriers, 128 subcarriers, 256 

subcarriers, or 512 subcarriers. When the wireless communication device generates the PPDU with 

the bandwidth of X MHz, an intermediate subcarrier in subcarriers at two sideband parts with the 15 

bandwidth of X MHz may carry no signal. In this way, adjacent-band interference and direct 

current interference can be avoided. To be compatible with a PPDU with a low bandwidth, each 

bandwidth of 20 MHz that carries a legacy preamble may alternatively include a sideband 

subcarrier, and carry no signal. 

[0069] As shown in FIG. 5, an example in which a bandwidth of 80 MHz includes four 20 

bandwidths of 20 MHz and each bandwidth of 20 MHz includes 64 subcarriers is used herein. 

Sequence numbers of the subcarriers included in the bandwidth of 80 MHz may be represented as 

–128 to 127. In FIG. 5, subcarriers whose subcarrier sequence numbers are –128 to –123 and 123 

to 127 are subcarriers at a sideband part, and three subcarriers whose subcarrier sequence numbers 

are –1 to 1 are intermediate subcarriers. In this case, no signal may be carried on the subcarriers 25 

whose subcarrier sequence numbers are –128 to –123, 123 to 127, and –1 to 1. Sequence numbers 

of sideband subcarriers on the bandwidth of 20 MHz are –32 to –27 and 27 to 31. It should be 

noted that in this embodiment of this application, only the bandwidth of 80 MHz is used as an 

example for description. A bandwidth of X MHz greater than 160 MHz may also be designed 

according to the foregoing manner used for the bandwidth of 80 MHz. This is not described again 30 

in this embodiment of this application. 
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[0070] Specifically, when generating the PPDU with the bandwidth of X MHz, the wireless 

communication device may obtain the rotation factor sequence of the PPDU through computer 

search. A plurality of rotation factor sequences may be obtained by inputting the bandwidth of X 

MHz of the PPDU and a quantity n of rotation factors. Further, a sum of PAPRs of the rotated 

fields corresponding to each rotation factor sequence may be obtained, and a rotation factor 5 

sequence corresponding to a smallest sum of PAPRs is selected as an optimal rotation factor 

sequence of the PPDU. 

[0071] Further, in this embodiment of this application, when the X MHz is 240 MHz or 320 

MHz, and Y=20 MHz, it may be considered that first four rotation factors in the rotation factor 

sequence are rotation factors corresponding to a current bandwidth of 80 MHz. In other words, the 10 

first four rotation factors in the rotation factor sequence are [1 –1 –1 –1]. When a computer 

searches for a rotation factor sequence of an X MHz PPDU based on the first four rotation factors 

in the rotation factor sequence, a search range can be narrowed down, and search efficiency can 

be improved. 

[0072] Further, in this embodiment of this application, when the X MHz is 240 MHz or 320 15 

MHz, and Y=20 MHz, it may further be considered that first eight rotation factors in the rotation 

factor sequence are rotation factors corresponding to a current bandwidth of 160 MHz. In other 

words, the first eight rotation factors in the rotation factor sequence are [1 –1 –1 1 –1 –1 –1 –1]. 

When a computer searches for a rotation factor sequence of an X MHz PPDU based on the first 

eight rotation factors in the rotation factor sequence, a search range can be narrowed down, and 20 

search efficiency can be improved. 

[0073] Step S302: The transmit device sends the PPDU with the bandwidth of X MHz. 

[0074] After generating the PPDU with the bandwidth of X MHz, the transmit device may 

send the PPDU with the bandwidth of X MHz to another wireless communication device. 

[0075] Correspondingly, a receive device receives the PPDU. 25 

[0076] S303: The receive device performs rotation recovery on the PPDU based on the rotation 

factor sequence. 

[0077] The receive device may perform corresponding rotation recovery on the received 

PPDU with the bandwidth of X MHz, to obtain the PPDU before rotation. Alternatively, a rotation 

factor is directly used as a part of a channel, and the rotation factor is removed through channel 30 

estimation and channel equalization. 
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[0078] Specifically, the receive device may also perform rotation recovery on each bandwidth 

of Y MHz by multiplying the bandwidth of Y MHz by a rotation factor. For example, when a 

rotation factor that is corresponding to the bandwidth of Y MHz and that is used on a transmit side 

is 1, the rotation factor used when the corresponding rotation recovery is performed on the receive 

side may be 1, or the receive side does not perform rotation recovery on a bandwidth of Y MHz 5 

corresponding to the rotation factor 1. When a rotation factor that is corresponding to the 

bandwidth of Y MHz and that is used on a transmit side is –1, the rotation factor used when the 

corresponding rotation recovery is performed on the receive side may be –1. When a rotation factor 

that is corresponding to the bandwidth of Y MHz and that is used on a transmit side is –j, the 

rotation factor used when the corresponding rotation recovery is performed on the receive side 10 

may be j. When a rotation factor that is corresponding to the bandwidth of Y MHz and that is used 

on a transmit side is j, the rotation factor used when the corresponding rotation recovery is 

performed on the receive side may be –j. 

[0079] For example, the following describes in detail a rotation factor sequence used when 

X=320 MHz by using (1) to (6). 15 

[0080] It should be noted that, in rotation factor sequences shown in the following tables, a 

rotation angle corresponding to a rotation factor 1 is 0 degrees, a rotation angle corresponding to 

a rotation factor –1 is 180 degrees, a rotation angle corresponding to a rotation factor j is 90 degrees, 

and a rotation angle corresponding to a rotation factor –j is –90 degrees. 

[0081] When X=320 MHz, a rotation angle sequence corresponding to a rotation factor 20 

sequence corresponding to 320 MHz is listed. To be specific, each rotation factor of the rotation 

factor sequence corresponding to 320 MHz is converted into a corresponding rotation angle, to 

obtain the corresponding rotation angle sequence. 

[0082] When X=320 MHz, there are two PPDU transmission modes: transmission of a 

contiguous 320 MHz PPDU and transmission of a non-contiguous 160 MHz+160 MHz PPDU. 25 

For the non-contiguous 160 MHz+160 MHz PPDU, a rotation factor sequence of 160 MHz defined 

in an existing standard may be used, or a rotation factor sequence of 320 MHz provided in this 

embodiment of this application may be used. In other words, when the rotation factor of 320 MHz 

is designed in this embodiment of this application, PAPR performance of 160 MHz is also 

considered. 30 

[0083] (1) X=320 MHz, cases of a full bandwidth and preamble puncturing are considered, 
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and the PAPR performance of 160 MHz is considered. 

[0084] When X=320, n=16, that is, a length of the rotation factor sequence is 16. 

[0085] In a scenario, a bandwidth of 240 MHz in 802.11be may be obtained by puncturing a 

full bandwidth of 320 MHz. Therefore, when a rotation factor sequence is designed for the 

bandwidth of 320 MHz, PAPR performance of rotation factors of 240 MHz and 160 MHz may be 5 

considered. For example, when a rotation factor sequence of 320 MHz is designed, a case that 

needs to be considered is shown in the following Table 1-1: 

Table 1-1 

Case 1  320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2  240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 3  240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 4  240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

Case 5  240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 6 160 MHz [1 1 1 1 1 1 1 1 xxxx xxxx] 

Case 7 160 MHz [xxxx xxxx 1111 1111] 

[0086] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 10 

punctured. 

[0087] That PAPR performance of rotation factors of 240 MHz and 160 MHz is considered 

means that when the rotation factor sequence of the full-bandwidth (320 MHz) PPDU is designed, 

it also needs to be considered that the PAPRs of the rotation factor sequences of 240 MHz and 160 

MHz are optimal. To be specific, a sum of PAPRs of fields obtained by rotating fields in a 240 15 

MHz or 160 MHz PPDU by using the rotation factor sequence is the smallest. Herein, 160 MHz 

shown in Case 6 and Case 7 is used for constructing a non-contiguous 320 MHz PPDU. 

[0088] Specifically, if a transmission mode of a non-contiguous 160 MHz+160 MHz PPDU is 

used in the bandwidth of 320 MHz, one 160 MHz PPDU shown in Case 6 and one 160 MHz PPDU 

shown in Case 7 may be used. When the rotation factor sequence of 320 MHz is designed, the 20 

following conditions need to be met: When first eight rotation factors in Case 6 are rotated, a sum 
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of PAPRs of rotated fields is the smallest. When last eight rotation factors in Case 7 are rotated, a 

sum of PAPRs of rotated fields is the smallest. When 16 rotation factors obtained in Case 6+Case 

7 are rotated, a sum of PAPRs of rotated fields is the smallest. 

[0089] If the transmission mode of the non-contiguous 160 MHz+160 MHz PPDU is used in 

the bandwidth of 320 MHz, a rotation factor sequence of 160 MHz defined in an existing standard 5 

may alternatively be used. For example, a first 160 MHz segment uses a rotation factor of 160 

MHz defined in the existing standard, and a second 160 MHz segment also uses a rotation factor 

of 160 MHz defined in the existing standard. When the first segment or a field in the first segment 

is rotated by using the rotation factor sequence of 160 MHz defined in the existing standard, a sum 

of PAPRs of rotated fields is the smallest. 10 

[0090] In an implementation, the rotation factor of the bandwidth of 320 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence of the bandwidth of 320 MHz is [PR80 C1 C2... C12]. PR80 is a rotation factor [1 –1 –1 –

1] of the existing bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 

j –j]. An optimal rotation factor sequence shown in Table 1-2 is obtained by using the foregoing 15 

computer search method. 

Table 1-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 j j j –1 j –1 –j 1 –j –1 j –j] 13.3935 

2 [1 –1 –1 –1 –j –j –j –1 –j –1 j 1 j –1 –j j] 13.3935 

[0091] A rotation angle sequence corresponding to the sequence 1 is [0 180 180 180 90 90 90 

180 90 180 –90 0 –90 180 90 –90], and a rotation angle sequence corresponding to the sequence 20 

2 is [0 180 180 180 –90 –90 –90 180 –90 180 90 0 90 180 –90 90]. 

[0092] During specific implementation, starting from four rotation factors of the existing 

bandwidth of 80 MHz, all possible rotation factor sequences are searched by using the computer 

search method. Then, for each rotation factor sequence, a sum of maximum peak-to-average power 

ratios (MAX PAPR) that are of the L-STF and the L-LTF and that correspond to the seven cases 25 
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in Table 1-1 is obtained, and a largest value (namely, a worst case) of the sum of MAX PAPRs is 

selected. Then, sums of MAX PAPRs of all rotation factor sequences are compared, and a sequence 

corresponding to a smallest sum of MAX PAPRs is selected as an optimal rotation factor sequence. 

As shown in Table 1-2, selected optimal rotation factor sequences are the sequence 1 and the 

sequence 2. When the sequence 1 is used, a PAPR of the L-STF is 6.2704, and a PAPR of the L-5 

LTF is 7.1231, which are PAPRs obtained by using the sequence 1 in Case 7. In the sequence 2, a 

PAPR of the L-STF is 6.2704, and a PAPR of the L-LTF is 7.1231, which are PAPRs obtained by 

using the sequence 2 in Case 7. Certainly, another rotation factor sequence may be used. This is 

not limited in this application. 

[0093] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 10 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence of the bandwidth of 320 MHz is [PR160 C1 C2... C8]. PR160 is a rotation factor [1 –1 –1 –

1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate 

value [1 –1 j –j]. An optimal rotation factor shown in Table 1-3 is obtained through computer 

search. 15 

Table 1-3 

No. Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

1 1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j 13.467372 

2 1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 –j 13.467372 

3 1 –1 –1 –1 1 –1 –1 –1 –1 j j –j –1 1 –j 1 13.799763 

4 1 –1 –1 –1 1 –1 –1 –1 –1 –j –j j –1 1 j 1 13.799763 

5 1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 j 1 13.818538 

6 1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –j 1 13.818538 

[0094] A rotation angle sequence corresponding to the sequence 1 is [0 180 180 180 0 180 180 

180 180 180 0 0 180 0 180 90], a rotation angle sequence corresponding to the sequence 2 is [0 

180 180 180 0 180 180 180 180 180 0 0 180 0 180 –90], a rotation angle sequence corresponding 20 
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to the sequence 3 is [0 180 180 180 0 180 180 180 180 90 90 –90 180 0 –90 0], a rotation angle 

sequence corresponding to the sequence 4 is [0 180 180 180 0 180 180 180 180 –90 –90 90 180 0 

90 0], a rotation angle sequence corresponding to the sequence 5 is [0 180 180 180 0 180 180 180 

180 180 0 0 180 0 90 0], and a rotation angle sequence corresponding to the sequence 6 is [0 180 

180 180 0 180 180 180 180 180 0 0 180 0 –90 0]. 5 

[0095] During specific implementation, starting from eight rotation factors of the existing 

bandwidth of 160 MHz, all possible rotation factor sequences are searched by using the computer 

search method. Then, for each rotation factor sequence, a sum of maximum peak-to-average power 

ratios (MAX PAPR) that are of the L-STF and the L-LTF and that correspond to the seven cases 

in Table 1-1 is obtained, and a largest value (namely, a worst case) of the sum of MAX PAPRs is 10 

selected. Then, sums of MAX PAPRs of all rotation factor sequences are compared, and a sequence 

corresponding to a smallest sum of MAX PAPRs is selected as an optimal rotation factor sequence. 

As shown in Table 1-3, selected optimal rotation factor sequences are the sequence 1 to the 

sequence 6. Certainly, another rotation factor sequence may be used. This is not limited in this 

application. 15 

[0096] In another scenario, when the rotation factor sequence is designed for the bandwidth of 

320 MHz, preamble puncturing may not be considered, and only PAPR performance of a rotation 

factor of 160 MHz is considered. For example, there are several cases shown in the following 

Table 1-4: 

Table 1-4 20 

Case 1  320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 160 MHz [1 1 1 1 1 1 1 1 xxxx xxxx] 

Case 3 160 MHz [xxxx xxxx 1111 1111] 

[0097] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[0098] PAPR performance of each bandwidth of 160 MHz is also considered when a rotation 

factor sequence of a contiguous bandwidth of 320 MHz is designed. 25 

[0099] In an implementation, the rotation factor of the bandwidth of 320 MHz starts with four 
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rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor sequence 

is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 

MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor 

shown in Table 1-5 is obtained through computer search. 

Table 1-5 5 

No. Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

1 [1 –1 –1 –1 j j –j j –j j –j –j 1 1 1 –1] 10.8632 

2 [1 –1 –1 –1 –j –j j –j j –j j j 1 1 1 –1] 10.8632 

[00100] During specific implementation, starting from four rotation factors of the existing 

bandwidth of 80 MHz, all possible rotation factor sequences are searched by using the computer 

search method. Then, for each rotation factor sequence, a sum of PAPRs that are of the L-STF and 

the L-LTF and that correspond to the three cases in Table 1-4 is obtained, and a largest value 10 

(namely, a worst case) of a sum of MAX PAPRs is selected. Then, sums of MAX PAPRs of all 

rotation factor sequences are compared, and a sequence corresponding to a smallest sum of MAX 

PAPRs is selected as an optimal rotation factor sequence. As shown in Table 1-5, selected optimal 

rotation factor sequences are the sequence 1 and the sequence 2. When the sequence 1 is used, a 

PAPR of the L-STF is 4.7126, and a PAPR of the L-LTF is 6.1506, which are PAPRs obtained by 15 

using the sequence 1 in Case 1. In the sequence 2, a PAPR of the L-STF is 4.7126, and a PAPR of 

the L-LTF is 6.1506, which are PAPRs obtained by using the sequence 2 in Case 1. Certainly, 

another rotation factor sequence may be used. This is not limited in this application. 

[00101] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 20 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 

optimal rotation factor shown in Table 1-6 is obtained through computer search. 
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Table 1-6 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 1 –1 1 1 –1 –1 –1 –1] 12.38595 

2 [1 –1 –1 –1 –1 1 –1 –1 –1 1 –1 j j –1 1 –j –j] 12.38595 

3 [1 –1 –1 –1 1 –1 –1 –1 1 –1 –j –j –1 1 j j] 12.38595 

4 [1 –1 –1 –1 1 –1 –1 –1 j j j 1 –1 –1 1 –1] 12.38595 

5 [1 –1 –1 –1 1 –1 –1 –1 j –1 1 1 1 1 –1 j] 12.38595 

6 [1 –1 –1 –1 1 –1 –1 –1 j –j 1 1 –j j –1 –1] 12.38595 

7 [1 –1 –1 –1 1 –1 –1 –1 j –j –j j –j j j j] 12.38595 

8 [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 –1 –1] 12.38595 

9 [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 –1 1 –1 –1 –1] 12.38595 

10 [1 –1 –1 –1 1 –1 –1 –1 –1 j 1 1 j –1 1 –1] 12.38595 

11 [1 –1 –1 –1 1 –1 –1 –1 –1 j –j 1 1 –j j –1] 12.38595 

12 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 1 –1 1 –1] 12.38595 

13 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 12.38595 

14 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –j 1 1 –j –1 1 –1] 12.38595 

15 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –j j 1 1 j –j –1] 12.38595 

16  [1 –1 –1 –1 1 –1 –1 –1 –j j 1 1 j –j –1 –1] 12.38595 

17 [1 –1 –1 –1 1 –1 –1 –1 –j j j –j j –j –j –j] 12.38595 

18 [1 –1 –1 –1 1 –1 –1 –1 –j –1 1 1 1 1 –1 –j] 12.38595 

19 [1 –1 –1 –1 1 –1 –1 –1 –j –j –j 1 –1 –1 1 –1] 12.38595 

[00102] During specific implementation, starting from eight rotation factors of the existing 

bandwidth of 160 MHz, all possible rotation factor sequences are searched by using the computer 
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search method. Then, for each rotation factor sequence, a sum of PAPRs that are of the L-STF and 

the L-LTF and that correspond to the three cases in Table 1-4 is obtained, and a largest value 

(namely, a worst case) of a sum of MAX PAPRs is selected. Then, sums of MAX PAPRs of all 

rotation factor sequences are compared, and a sequence corresponding to a smallest sum of MAX 

PAPRs is selected as an optimal rotation factor sequence. As shown in Table 1-6, selected optimal 5 

rotation factor sequences are the sequence 1 to the sequence 19. Certainly, another rotation factor 

sequence may be used. This is not limited in this application. 

[00103] (2) X=320 MHz, a full bandwidth is considered, and the PAPR performance of 160 

MHz is not considered. A design of a rotation factor of 160 MHz is not considered. In this case, a 

rotation factor value in an existing bandwidth of 160 MHz may be used for non-contiguous 320 10 

MHz transmission. 

[00104] In a scenario, a bandwidth of 240 MHz in 802.11be may be obtained by puncturing a 

full bandwidth of 320 MHz. Therefore, when a rotation factor sequence is designed for the 

bandwidth of 320 MHz, PAPR performance of a rotation factor of 240 MHz may be considered. 

For example, when a rotation factor sequence of 320 MHz is designed, a case that needs to be 15 

considered is shown in the following Table 2-1: 

Table 2-1 

Case 1  320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2  240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 3  240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 4  240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

Case 5  240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

[00105] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 20 

[00106] In an implementation, the rotation factor of the bandwidth of 320 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing 

bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal 
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rotation factor sequence shown in Table 2-2 is obtained through computer search. 

Table 2-2 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –1 –1 1] 12.9896 

2 [1 –1 –1 –1 –j –1 1 –j –j 1 –1 –j –1 –1 –1 1] 12.9896 

[00107] Specifically, for the five cases in Table 2-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 5 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

five cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 2-2. A largest 10 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 1. Specifically, the 

PAPR of the L-STF is 5.9662, and the PAPR of the L-LTF is 7.0234. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 2 is used in Case 2. Specifically, the PAPR of the L-STF is 15 

5.9662, and the PAPR of the L-LTF is 7.0234. 

[00108] If PAPR performance of the L-SIG field is further considered, an alternative rotation 

factor sequence is shown in Table 2-3. 

Table 2-3 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 j –j 1 –1 j –j –1 1 1 1 –1] 13.10867 

2 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j] 13.27865 
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No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

3 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 –j] 13.27865 

4 [1 –1 –1 –1 1 –j j 1 –1 –j j –1 1 1 1-1] 13.10867 

5 [1 –1 –1 –1 j j 1 –1 –1 1 –1–j j –1 –1 –j] 13.43929 

6 [1 –1 –1 –1 j j j –1 j –1 –j 1 –j –1 j –j] 13.31821 

7 [1 –1 –1 –1 j j j –1 –j j –j 1 –j-1 1 –j] 13.28926 

8 [1 –1 –1 –1 j j –1 j –1 –j –j j1 –1 –j j] 13.40421 

9 [1 –1 –1 –1 j j –1 j –j –j –1 1 –1 –j –j j] 13.40835 

10 [1 –1 –1 –1 j j –1 –1 –j 1 –1 1 –j –1 –j j] 13.32164 

11 [1 –1 –1 –1 j j –1 1 –j 1 j 1 1–j 1] 13.22824 

12 [1 –1 –1 –1 j –1 1 j j 1 –1 j j –1 –1 1] 13.42756 

13 [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –1 –1 1] 12.98959 

14 [1 –1 –1 –1 j –1 j –1 j –1 –j 1 –j j 1 –j] 13.35957 

15 [1 –1 –1 –1 j –1 –j j –j j –1 –1 –j –1 j 1] 13.45843 

16 [1 –1 –1 –1 j –j –1 1 1 1 j –j 1 j 1 1] 13.22785 

17 [1 –1 –1 –1 j –j –1 –1 j –1 1 j 1 –1 –1 –j] 13.22433 

18 [1 –1 –1 –1 –1 1 1 1 –1 1 1 j 1 1 –1 1] 13.47008 

19 [1 –1 –1 –1 1 1 1 –1 1 1 –j 1 1 –1 1] 13.47008 

20 [1 –1 –1 –1 –j j –1 1 1 1 –j j 1 –j 1 1] 13.22785 

21 [1 –1 –1 –1 –j j –1 –1 –j –1 1 –j 1 –1 –1 j] 13.22433 

22 [1 –1 –1 –1 –j –1 1 –j –j 1 –1 –j –1 –1 –1 1] 12.98959 

23 [1 –1 –1 –1 –j –1 1 –j –j 1 –1 –j –j –1 –1 1] 13.42756 

24 [1 –1 –1 –1 –j –1 j –j j –j –1 –1 j –1 –j 1] 13.45843 
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No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

25 [1 –1 –1 –1 –j –1 –j –1 –j –1 j 1 j –j 1 j] 13.35957 

26 [1 –1 –1 –1 –j –j 1 –1 –1 1 –1 j –j –1 –1 j] 13.43929 

27 [1 –1 –1 –1 –j –j j –1 1 j 1 –j 1 1 j 1] 13.22824 

28 [1 –1 –1 –1 –j –j –1 –1 j 1 –1 1 j –1 j –j] 13.32164 

29 [1 –1 –1 –1 –j –j –1 –j j j –1 1 –1 j j –j] 13.40835 

30 [1 –1 –1 –1 –j –j –1 –j –1 j j –j 1 –1 j –j] 13.40421 

31 [1 –1 –1 –1 –j –j –j –1 j –j j 1 j –1 1 j] 13.28926 

32 [1 –1 –1 –1 –j –j –j –1 –j –1 j 1 j –1 –j j] 13.31821 

[00109] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 5 

optimal rotation factor sequence shown in Table 2-4 is obtained through computer search. 

Table 2-4 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 j 1 –1 –1 1 –1 –j] 13.657 

2 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j] 13.27865 

3 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 –j] 13.27865 

4 [1 –1 –1 –1 1 –1 –1 –1 –1 –j 1 –1 –1 1 –1 j] 13.657 

[00110] MAX PAPRs corresponding to the sequence 2 and the sequence 3 are the smallest. 

Therefore, the sequence 2 and the sequence 3 are optimal rotation factor sequences. 10 
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[00111] In still another scenario, only PAPR performance of contiguous 320 MHz is considered, 

in other words, only a case of [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] is considered. 

[00112] In an implementation, the rotation factor of the bandwidth of 320 MHz starts with four 

rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor sequence 

is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 5 

MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor 

shown in Table 2-5 is obtained through computer search. 

Table 2-5 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1] 9.9112 

2 [1 –1 –1 –1 1 –1 –1 –1 1 –1 1 1 –1 1 –1 –1] 9.9936 

3 [1 –1 –1 –1 –1 1 1 1 1 –1 1 1 1 –1 1 1] 9.9907 

4 [1 –1 –1 –1 –1 1 –1 1 –1 1 1 –1 –1 1 –1 –1] 9.88933 

[00113] When the sequence 1 is used, a PAPR of the L-STF is 4.4945, and a PAPR of the L-10 

LTF is 5.4167. When the sequence 2 is used, a PAPR of the L-STF is 4.4722, and a PAPR of the 

L-LTF is 5.5214. When the sequence 3 is used, a PAPR of the L-STF is 4.4558, and a PAPR of the 

L-LTF is 5.5349. When the sequence 4 is used, a PAPR of the L-STF is 4.5573, and a PAPR of the 

L-LTF is 5.4336. 

[00114] A MAX PAPR corresponding to the sequence 4 is the smallest. Therefore, the sequence 15 

4 is an optimal rotation factor sequence. 

[00115] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 20 

optimal rotation factor shown in Table 2-6 is obtained through computer search. 
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Table 2-6 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 1 –1 1 1 –1 1 –1 –1] 9.993589 

[00116] Specifically, for a case of contiguous bandwidth of 320 MHz, a sum of PAPRs that are 

of the L-STF and the L-LTF and that are obtained by using all rotation factor sequences obtained 

through computer search is calculated, and a rotation factor sequence corresponding to a smallest 5 

value of the sum of PAPRs of the L-STF and the L-LTF is used as an optimal selection factor 

sequence, namely, the sequence 1 shown in Table 2-6. 

[00117] (3) X=320 MHz, a case of preamble puncturing is considered, a full bandwidth is not 

considered, and a design of a rotation factor of 160 MHz is not considered. There are several cases 

shown in the following Table 3-1: 10 

Table 3-1 

Case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

Case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

Case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

Case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

Case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

Case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

Case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 
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Case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

[00118] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00119] In an implementation, the rotation factor of the bandwidth of 320 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 5 

sequence is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing 

bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal 

rotation factor shown in Table 3-2 is obtained through computer search. 

Table 3-2 

No. Sequence Largest value of a sum of PAPRs of an L-STF and 

an L-LTF 

1 [1 –1 –1 –1 j j j –1 j –1 –j j –j j 1 –

j] 

14.21612 

2 [1 –1 –1 –1 –j –j –j –1 –j –1 j –j j 

–j 1 j] 

14.21612 

10 

[00120] Specifically, for the 12 cases in Table 3-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

12 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 15 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 3-2. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 4/Case 5. Specifically, 

the PAPR of the L-STF is 6.6412, and the PAPR of the L-LTF is 7.5520. A largest value of a sum 20 

of PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum of PAPRs of the 

L-STF and the L-LTF when the sequence 2 is used in Case 4/Case 5. Specifically, the PAPR of the 
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L-STF is 6.6412, and the PAPR of the L-LTF is 7.5520. 

[00121] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 5 

optimal rotation factor shown in Table 3-3 is obtained through computer search. 

Table 3-3 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 15.1432 

[00122] Specifically, for the 12 cases in Table 3-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 10 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

12 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 3-3. A largest value of a sum of 15 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 10. Specifically, the PAPR of the L-STF 

is 7.2495, and the PAPR of the L-LTF is 7.8937. 

[00123] In still another implementation, for the rotation factor sequence of 320 MHz, an 

existing rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth 20 

of 80 MHz may alternatively be considered. Specifically, the rotation factor sequence of 320 MHz 

may be in the following form: [PR80 C1PR80 C2PR80 C3PR80], or [PR160 C1PR160]. PR160 is a rotation 

factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, and PR80 is a rotation factor 

[1 –1 –1 –1] of the existing bandwidth of 80 MHz. CiPR80 means that each PR80 rotation factor is 

rotated by Ci, and CiPR160 means that each PR160 rotation factor is rotated by Ci. Herein, Ci may 25 

be 1, –1, j, or –j. In this case, a specific sequence obtained is shown in Table 3-4. 
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Table 3-4 

Sequence obtaining method Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80 C3 PR80] [1 –1 –1 –1 1 –1 –1 –1 

–1 1 1 1 –1 1 1 1] 

16.7387 

[PR160 C1 PR160] 

[00124] Specifically, for the 12 cases in Table 3-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 5 

12 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 3-4. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-10 

STF and the L-LTF when the sequence is used in Case 5. Specifically, the PAPR of the L-STF is 

8.1034, and the PAPR of the L-LTF is 8.6353. 

[00125] (4) X=320 MHz, a case of preamble puncturing is considered, a full bandwidth is not 

considered, and a design of a rotation factor of 160 MHz is considered. There are several cases 

shown in the following Table 4-1: 15 

Table 4-1 

Case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

Case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

Case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

Case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 
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Case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

Case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

Case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

Case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 13 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

Case 14 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

[00126] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00127] In an implementation, the rotation factor of the bandwidth of 320 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 5 

sequence is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing 

bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal 

rotation factor shown in Table 4-2 is obtained through computer search. 

Table 4-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1] 14.551 

10 

[00128] Specifically, for the 14 cases in Table 4-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

14 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 15 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 4-2. A largest value of a sum of 



34 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 14. Specifically, the PAPR of the L-STF 

is 6.7948, and the PAPR of the L-LTF is 7.7562. 

[00129] In another implementation, in consideration of station compatibility of an existing 

mandatory bandwidth of 160 MHz in 802.11ac and 802.11ax, the rotation factor of the bandwidth 5 

of 320 MHz starts with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, 

the rotation factor sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –

1 –1 –1] of the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value 

[1 –1 j –j]. An optimal rotation factor shown in Table 4-3 is obtained through computer search. 

Table 4-3 10 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 15.1432 

[00130] Specifically, for the 14 cases in Table 4-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

14 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 15 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 4-3. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 10. Specifically, the PAPR of the L-STF 20 

is 7.2495, and the PAPR of the L-LTF is 7.8937. 

[00131] In still another implementation, for the rotation factor sequence of 320 MHz, an 

existing rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth 

of 80 MHz may alternatively be considered. Specifically, the rotation factor sequence of 320 MHz 

may be in the following form: [PR80 C1PR80 C2PR80 C3PR80], or [PR160 C1PR160]. PR160 is a rotation 25 

factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, and PR80 is a rotation factor 
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[1 –1 –1 –1] of the existing bandwidth of 80 MHz. CiPR80 means that each PR80 rotation factor is 

rotated by Ci, and CiPR160 means that each PR160 rotation factor is rotated by Ci. Herein, Ci may 

be 1, –1, j, or –j. In this case, a specific sequence obtained is shown in Table 4-4. 

[00132] Specifically, for the 14 cases in Table 4-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 5 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

14 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 4-4. A largest value of a sum of 10 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-

STF and the L-LTF when the sequence is used in Case 5. Specifically, the PAPR of the L-STF is 

8.1034, and the PAPR of the L-LTF is 8.6353. 

Table 4-4 

Sequence obtaining method Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80 C3 PR80] [1 –1 –1 –1 1 –1 –1 –1 

–1 1 1 1 –1 1 1 1] 

16.7387 

[PR160 C1 PR160] 

15 

[00133] (5) X=320 MHz, cases of a full bandwidth and preamble puncturing are considered, 

and a design of a rotation factor of 160 MHz is considered. There are several cases shown in the 

following Table 5-1: 

Table 5-1 

Case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 
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Case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

Case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

Case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

Case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

Case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

Case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

Case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 14 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

Case 15 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

[00134] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00135] In an implementation, the rotation factor of the bandwidth of 320 MHz starts with four 

rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor sequence 5 

is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 

MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor 

shown in Table 5-2 is obtained through computer search. 

Table 5-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1] 14.551 

10 

[00136] Specifically, for the 15 cases in Table 5-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 
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15 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 5-2. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-5 

STF and the L-LTF when the sequence 1 is used in Case 15. Specifically, the PAPR of the L-STF 

is 6.7948, and the PAPR of the L-LTF is 7.7562. 

[00137] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 10 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 

optimal rotation factor shown in Table 5-3 is obtained through computer search. 

Table 5-3 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 15.1432 

[00138] Specifically, for the 15 cases in Table 5-1, a sum of PAPRs that are of the L-STF and 15 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

15 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 20 

rotation factor sequence, namely, the sequence 1 shown in Table 5-3. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 11. Specifically, the PAPR of the L-STF 

is 7.2495, and the PAPR of the L-LTF is 7.8937. 

[00139] In still another implementation, for the rotation factor sequence of 320 MHz, an 25 

existing rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth 
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of 80 MHz may alternatively be considered. Specifically, the rotation factor sequence of 320 MHz 

may be in the following form: [PR80 C1PR80 C2PR80 C3PR80], or [PR160 C1PR160]. PR160 is a rotation 

factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, and PR80 is a rotation factor 

[1 –1 –1 –1] of the existing bandwidth of 80 MHz. CiPR80 means that each PR80 rotation factor is 

rotated by Ci, and CiPR160 means that each PR160 rotation factor is rotated by Ci. Herein, Ci may 5 

be 1, –1, j, or –j. In this case, a specific sequence obtained is shown in Table 5-4. 

Table 5-4 

Sequence obtaining method Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80 C3 PR80] [1 –1 –1 –1 1 –1 –1 –1 

–1 1 1 1 –1 1 1 1] 

16.7387 

[PR160 C1 PR160] 

[00140] Specifically, for the 15 cases in Table 5-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 10 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

15 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 5-4. A largest value of a sum of 15 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-

STF and the L-LTF when the sequence is used in Case 6. Specifically, the PAPR of the L-STF is 

8.1034, and the PAPR of the L-LTF is 8.6353. 

[00141] (6) X=320 MHz, cases of a full bandwidth and preamble puncturing are considered, 

and a design of a rotation factor of 160 MHz is not considered. There are several cases shown in 20 

the following Table 6-1: 

Table 6-1 

Case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 
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Case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

Case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

Case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

Case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

Case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

Case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

Case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

Case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

Case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

Case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

Case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

[00142] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00143] In an implementation, the rotation factor of the bandwidth of 320 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 5 

sequence is [PR80 C1 C2... C12], where PR80 is a rotation factor [1 –1 –1 –1] of the existing 

bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal 

rotation factor shown in Table 6-2 is obtained through computer search. 

Table 6-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 j 1 –1 j –1 –j –1 –j j j –1 1] 14.0985 

2 [1 –1 –1 –1 –j 1 –1 –j –1 j –1 j –j –j –1 1] 14.0985 

10 
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[00144] Specifically, for the 13 cases in Table 6-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

13 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 5 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 6-2. When the 

sequence 1 is used, a sum of MAX PAPRs is 14.0985. Specifically, a PAPR of the L-STF is 6.5685, 

and a PAPR of the L-LTF is 7.5300. When the sequence 2 is used, a sum of MAX PAPRs is 14.0985. 

Specifically, a PAPR of the L-STF is 6.5685, and a PAPR of the L-LTF is 7.5300. MAX PAPRs of 10 

the sequence 1 and the sequence 2 are the smallest among MAX PAPRs corresponding to all found 

rotation factor sequences. 

[00145] In another implementation, the rotation factor of the bandwidth of 320 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 

sequence is [PR160 C1 C2... C8], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 15 

existing bandwidth of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 

optimal rotation factor shown in Table 6-3 is obtained through computer search. 

Table 6-3 

No. Sequence Largest value of a sum of PAPRs of 

an L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 15.143135 

[00146] Specifically, for the 13 cases in Table 6-1, a sum of PAPRs that are of the L-STF and 20 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

13 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 25 

rotation factor sequence, namely, the sequence 1 shown in Table 6-3. 
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[00147] In still another implementation, the rotation factor sequence is [1 C1 C2... C15], where 

Ci belongs to a rotation factor candidate value [1 –1]. An optimal rotation factor sequence shown 

in Table 6-4 is obtained through computer search. 

Table 6-4 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 1 1 1 1 1 –1 –1 1 –1 –1 1 –1 1 –1 1] 14.353279 

2 [1 1 1 1 1 1 –1 –1 –1 1 1 –1 1 –1 1 –1] 14.226626 

3 [1 1 1 1 1 –1 –1 1 –1 1 1 –1 –1 –1 1 –1] 14.626378 

4 [1 1 1 1 1 –1 –1 1 –1 –1 –1 1 1 –1 1 –1] 14.590062 

5 [1 1 1 1 –1 –1 1 –1 1 –1 1 –1 1 1 –1 –1] 14.592022 

6 [1 1 1 1 –1 –1 1 –1 –1 –1 1 1 –1 1 –1 1] 14.572772 

7 [1 1 1 –1 1 1 1 –1 1 –1 –1 1 –1 1 –1 –1] 14.565244 

8 [1 1 –1 1 –1 1 1 –1 1 –1 –1 –1 1 –1 –1 –1] 14.565244 

9 [1 1 –1 1 –1 1 1 –1 –1 1 1 1 1 1 –1 –1] 14.572179 

10 [1 1 –1 1 –1 1 –1 –1 1 1 –1 –1 –1 –1 –1 1] 14.384946 

11 [1 1 –1 1 –1 1 –1 –1 1 –1 –1 –1 –1 –1 1 1] 14.130011 

12 [1 1 –1 –1 1 1 1 1 –1 1 –1 –1 –1 1 –1 1] 14.384946 

13 [1 1 –1 –1 1 –1 1 –1 1 –1 1 1 –1 –1 –1 –1] 14.592022 

14 [1 1 –1 –1 –1 –1 –1 1 1 –1 –1 1 –1 1 –1 –1] 14.572179 

15 [1 1 –1 –1 –1 –1 –1 1 –1 –1 1 –1 1 –1 1 1] 14.130011 

16 [1 1 –1 –1 –1 –1 –1 –1 1 1 –1 1 –1 1 –1 1] 14.414327 

17 [1 –1 1 1 1 –1 1 1 1 1 –1 –1 –1 –1 –1 1] 14.582789 

18 [1 –1 1 1 1 –1 –1 1 –1 1 1 –1 –1 –1 –1 –1] 14.626378 
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No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

19 [1 –1 1 –1 1 1 –1 –1 1 –1 –1 –1 –1 –1 –1 1] 14.488078 

20 [1 –1 1 –1 1 1 –1 –1 –1 1 –1 –1 1 1 1 1] 14.572772 

21 [1 –1 1 –1 1 –1 1 1 –1 –1 –1 –1 –1 –1 1 1] 14.414327 

22 [1 –1 1 –1 1 –1 –1 1 1 1 –1 –1 –1 –1 –1 –1] 14.226626 

23 [1 –1 1 –1 1 –1 –1 1 –1 –1 1 1 1 1 1 1] 14.353279 

24 [1 –1 1 –1 –1 1 1 1 –1 1 1 –1 –1 –1 –1 –1] 14.590062 

25 [1 –1 1 –1 –1 –1 1 –1 1 1 1 1 –1 –1 1 1] 14.384946 

26 [1 –1 1 –1 –1 –1 –1 –1 –1 –1 1 1 1 –1 –1 1] 14.531248 

27 [1 –1 –1 1 1 1 –1 –1 –1 –1 –1 –1 –1 1 –1 1] 14.531248 

28 [1 –1 –1 1 –1 1 –1 –1 1 1 –1 –1 –1 –1 –1 1] 14.424289 

29 [1 –1 –1 1 –1 1 –1 –1 –1 1 1 1 1 1 1 –1] 14.184752 

30 [1 –1 –1 –1 –1 –1 1 1 1 1 –1 1 1 1 –1 1] 14.582789 

31 [1 –1 –1 –1 –1 –1 1 1 –1 –1 1 –1 1 –1 1 1] 14.384946 

32 [1 –1 –1 –1 –1 –1 1 1 –1 –1 1 –1 1 –1 –1 1] 14.424289 

33 [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1] 14.184752 

34 [1 –1 –1 –1 –1 –1 –1 1 –1 –1 1 1 –1 1 –1 1] 14.488078 

[00148] Specifically, for the 13 cases in Table 6-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

13 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 5 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 6-4. 

[00149] For example, the following describes in detail a rotation factor sequence used when 
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X=240 MHz by using (7) to (12). 

[00150] (7) X=240 MHz, preamble puncturing is not considered, only a case of a full bandwidth 

is considered, and PAPR performance of 160 MHz and 80 MHz is not considered. 

[00151] In a scenario, several cases shown in the following Table 7-1 are considered when a 

rotation factor sequence of X=240 MHz is designed. 5 

Table 7-1 

Case 1 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 3 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

Case 4 80 MHz [1 1 1 1 x x x x x x x] 

Case 5 80 MHz [x x x x x x x x 1 1 1 1] 

[00152] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00153] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 10 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor shown in Table 7-2 is obtained through computer search. 

Table 7-2 15 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 1 1 –1 1 1 1] 11.2758 

[00154] Specifically, for the 5 cases in Table 7-1, a sum of PAPRs that are of the L-STF and the 

L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 5 
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cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 7-2. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-5 

STF and the L-LTF when the sequence 1 is used in Case 2. Specifically, the PAPR of the L-STF is 

5.0997, and the PAPR of the L-LTF is 6.1761. 

[00155] In another implementation, a rotation factor sequence [1 C1 C2... C11] is used, and Ci 

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 

7-3 is obtained through computer search. 10 

Table 7-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 j –j –1 –1 –j –j –1 –1 –j j 1] 11.1832 

2 [1 –j j –1 –1 j j –1 –1 j –j 1] 11.1832 

[00156] Specifically, for the 5 cases in Table 7-1, a sum of PAPRs that are of the L-STF and the 

L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 5 15 

cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 7-3. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 20 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 2/Case 3. Specifically, 

the PAPR of the L-STF is 5.2497, and the PAPR of the L-LTF is 5.9335. A largest value of a sum 

of PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum of PAPRs of the 

L-STF and the L-LTF when the sequence 2 is used in Case 2/Case 3. Specifically, the PAPR of the 

L-STF is 5.2497, and the PAPR of the L-LTF is 5.9335. 25 
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[00157] In another scenario, several cases shown in the following Table 7-4 are considered 

when a rotation factor sequence of X=240 MHz is designed. 

Table 7-4 

Case 1 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 3 80 MHz [1 1 1 1 x x x x x x x x] 

[00158] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 5 

punctured. 

[00159] In an implementation, a rotation factor sequence [1 C1 C2... C11] is used, and Ci belongs 

to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 7-5 is 

obtained through computer search. 

Table 7-5 10 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 1 1 1 –1 1 –1 –1 1 1 1] 10.767 

[00160] Specifically, for the 3 cases in Table 7-4, a sum of PAPRs that are of the L-STF and the 

L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 3 

cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 15 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 7-5. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 2. Specifically, the PAPR of the L-STF is 20 

4.8274, and the PAPR of the L-LTF is 5.9396. 

[00161] In another scenario, several cases shown in the following Table 7-6 are considered 
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when a rotation factor sequence of X=240 MHz is designed. 

Table 7-6 

Case 1 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

Case 3 80 MHz [x x x x x x x x1 1 1 1] 

[00162] In an implementation, a rotation factor sequence [1 C1 C2... C11] is used, and Ci belongs 

to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 7-7 is 5 

obtained through computer search. 

Table 7-7 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 –1 –1 1 –1 1 1 1 –1 1] 10.767 

[00163] Specifically, for the 3 cases in Table 7-6, a sum of PAPRs that are of the L-STF and the 

L-LTF and that are obtained by using all rotation factor sequences obtained through computer 10 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 3 

cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 7-7. A largest value of a sum of 15 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 2. Specifically, the PAPR of the L-STF is 

4.8274, and the PAPR of the L-LTF is 5.9396. 

[00164] In another implementation, the rotation factor of the bandwidth of 240 MHz may start 

with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation factor 20 

sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the 

existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An 
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optimal rotation factor shown in Table 7-8 is obtained through computer search. 

Table 7-8 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –j 1 1] 13.266011 

2 [1 –1 –1 –1 1 –1 –1 –1 –j j 1 1] 13.26011 

3 [1 –1 –1 –1 1 –1 –1 –1 j –j –j 1] 13.375246 

4 [1 –1 –1 –1 1 –1 –1 –1 –1 j –1 1] 13.688204 

5 [1 –1 –1 –1 1 –1 –1 –1 –1 j –j 1] 13.616434 

6 [1 –1 –1 –1 1 –1 –1 –1 –1 –j j 1] 13.616434 

7 [1 –1 –1 –1 1 –1 –1 –1 –1 –j –1 1] 13.688204 

8 [1 –1 –1 –1 1 –1 –1 –1 –j j j 1] 13.375246 

[00165] (8) X=240 MHz, preamble puncturing is not considered, only a case of a full bandwidth 

is considered, and PAPR performance of 160 MHz and 80 MHz is not considered. In other words, 5 

when the rotation factor sequence is designed, only Case 1 [1 1 1 1 1 1 1 1 1 1 1 1] is considered. 

[00166] For a non-contiguous 160+80 MHz PPDU, a rotation factor of 160 MHz, for example, 

[1 –1 –1 –1 1 –1 –1 –1], defined in the standard is used on a 160 MHz segment. A rotation factor 

of 80 MHz, for example, [1 –1 –1 –1], defined in the standard is used on an 80 MHz segment. 

[00167] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 10 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor shown in Table 8-1 is obtained through computer search. 
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Table 8-1 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 j 1 –j 1 1 1 –1 1] 10.061178 

2 [1 –1 –1 –1 –j 1 j 1 1 1 –1 1] 10.061178 

[00168] When the sequence 1 is used, a PAPR of the L-STF is 4.498565, and a PAPR of the L-

LTF is 5.562613. When the sequence 2 is used, a PAPR of the L-STF is 4.498565, and a PAPR of 

the L-LTF is 5.562613. 5 

[00169] Further, a rotation factor sequence shown in Table 8-2 may be obtained through 

computer search based on PAPR performance of an L-SIG field or the like. 

Table 8-2 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 1 1 –1 1 1 –1 1] 10.071159 

2 [1 –1 –1 –1 j 1 j j j –j j –1] 10.398642 

3 [1 –1 –1 –1 –j 1 –j –j –j j –j –1] 10.398642 

[00170] In another implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci 10 

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 

8-3 is obtained through computer search. 

Table 8-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 1 –1 –1 1 1 –1 1 –1 1] 9.312957 

2 [1 –1 1 –1 1 1 –1 –1 1 1 1 1] 9.312957 
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[00171] Further, a rotation factor sequence shown in Table 8-4 may be obtained through 

computer search based on PAPR performance of an L-SIG field or the like. 

Table 8-4 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 1 1 –1 –1 1 1 –1 1 –1] 9.488007 

2 [1 1 1 1 –1 –1 1 1 –1 1 –1 1] 9.312957 

3 [1 j –1 –j 1 –j 1 –j 1 –j –1 j] 9.524506 

4 [1 j –1 –j –1 –j –1 –j –1 j 1 –j] 9.524506 

5 [1 –1 1 –1 1 1 –1 –1 1 1 1 1] 9.312957 

6 [1 –1 1 –1 –1 1 1 –1 –1 –1 –1 –1] 9.488007 

7 [1 –j –1 j 1 j 1 j 1 j –1 –j] 9.524506 

8 [1 –j –1 j –1 j –1 j –1 –j 1 j] 9.524506 

[00172] In still another implementation, the rotation factor of the bandwidth of 240 MHz may 5 

start with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation 

factor sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of 

the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –

j]. An optimal rotation factor sequence shown in Table 8-5 is obtained through computer search. 

Table 8-5 10 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 –1 1 j 1] 12.423119 

2 [1 –1 –1 –1 1 –1 –1 –1 –1 1 –j 1] 12.423119 

[00173] Further, a rotation factor sequence shown in Table 8-6 may be obtained through 
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computer search based on PAPR performance of an L-SIG field or the like. 

Table 8-6 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –j 1 1] 12.916513 

2 [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1] 12.427058 

3 [1 –1 –1 –1 1 –1 –1 –1 –j j 1 1] 12.916513 

[00174] (9) X=240 MHz, only preamble puncturing is considered, a case of a full bandwidth is 

not considered, and PAPR performance of 160 MHz and 80 MHz is considered. 5 

[00175] Several cases shown in the following Table 9-1 are considered when a rotation factor 

sequence of X=240 MHz is designed. 

Table 9-1 

Case 1 200 MHz [x x 1 1 1 1 1 1 1 1 1 1] 

Case 2 200 MHz [1 1 x x 1 1 1 1 1 1 1 1] 

Case 3 200 MHz [1 1 1 1 x x 1 1 1 1 1 1] 

Case 4 200 MHz [1 1 1 1 1 1 x x 1 1 1 1] 

Case 5 200 MHz [1 1 1 1 1 1 1 1 x x 1 1] 

Case 6 200 MHz [1 1 1 1 1 1 1 1 1 1 x x] 

Case 7 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 8 160 MHz [1 1 1 1 x x x x 1 1 1 1] 

Case 9 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

[00176] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 10 

punctured. 
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[00177] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor shown in Table 9-2 is obtained through computer search. 5 

[00178] Specifically, for the nine cases in Table 9-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

nine cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 10 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 9-2. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 3. Specifically, the PAPR of the L-STF is 

6.6907, and the PAPR of the L-LTF is 7.6521. 15 

Table 9-2 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.2528 

[00179] In another implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 

9-3 is obtained through computer search. 20 

Table 9-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 –1 j –1 –1 –j j –1 j j –j] 13.447461 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

2 [1 1 –1 –j –1 –1 j –j –1 –j –j j] 13.447461 

3 [1 –1 –1 j –1 1 j j –1 j –j –j] 13.447461 

4 [1 –1 –1 –j –1 1 –j –j –1 –j j j] 13.447461 

[00180] Specifically, for the nine cases in Table 9-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

nine cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 5 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 to the sequence 4 shown in Table 9-3. 

[00181] In still another implementation, the rotation factor of the bandwidth of 240 MHz may 

start with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation 10 

factor sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of 

the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –

j]. An optimal rotation factor shown in Table 9-4 is obtained through computer search. 

Table 9-4 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1] 14.847836 

2 [1 –1 –1 –1 1 –1 –1 –1 –j –1 –1 1] 14.847836 

15 

[00182] Specifically, for the nine cases in Table 9-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

nine cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 
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MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 9-4. 

[00183] In still another implementation, for the rotation factor sequence of 240 MHz, an 

existing rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth 5 

of 80 MHz may alternatively be considered. Specifically, the rotation factor sequence of 240 MHz 

may be in the following form: [PR80 C1PR80 C2PR80], or [PR160 C1PR80], or [PR80 C1PR160]. PR160

is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, and PR80 is a 

rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 MHz. CiPR80 means that each PR80

rotation factor is rotated by Ci, and CiPR160 means that each PR160 rotation factor is rotated by Ci. 10 

Herein, Ci may be 1, –1, j, or –j. In this case, a specific sequence obtained is shown in Table 9-5. 

Table 9-5 

Sequence obtaining 

method 

Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80] [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1] 16.3812 

[PR160 C1 PR80] 

[PR80 C1 PR160] 

[00184] Specifically, for the nine cases in Table 9-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 15 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

nine cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 9-5. A largest value of a sum of 20 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-

STF and the L-LTF when the sequence is used in Case 1/Case 3/Case 5. Specifically, the PAPR of 

the L-STF is 7.6524, and the PAPR of the L-LTF is 8.7288. 

[00185] (10) X=240 MHz, only preamble puncturing is considered, a case of a full bandwidth 
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is not considered, and PAPR performance of 160 MHz and 80 MHz is considered. Specifically, 

several cases shown in the following Table 10-1 are considered when a rotation factor sequence of 

X=240 MHz is designed. 

Table 10-1 

Case 1 200 MHz [x x 1 1 1 1 1 1 1 1 1 1] 

Case 2 200 MHz [1 1 x x 1 1 1 1 1 1 1 1] 

Case 3 200 MHz [1 1 1 1 x x 1 1 1 1 1 1] 

Case 4 200 MHz [1 1 1 1 1 1 x x 1 1 1 1] 

Case 5 200 MHz [1 1 1 1 1 1 1 1 x x 1 1] 

Case 6 200 MHz [1 1 1 1 1 1 1 1 1 1 x x] 

Case 7 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 8 160 MHz [1 1 1 1 x x x x 1 1 1 1] 

Case 9 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

Case 10 160 MHz [1 1 1 1 1 1 1 1] 

Case 11 160 MHz [1 1 1 1 1 1 1 1] 

Case 12 120 MHz [x x 1 1 1 1 1 1] 

Case 13 120 MHz [1 1 x x 1 1 1 1] 

Case 14 120 MHz [1 1 1 1 x x 1 1] 

Case 15 120 MHz [1 1 1 1 1 1 x x] 

Case 16 120 MHz [x x 1 1 1 1 1 1] 

Case 17 120 MHz [1 1 x x 1 1 1 1] 

Case 18 120 MHz [1 1 1 1 x x 1 1] 

Case 19 120 MHz [1 1 1 1 1 1 x x] 

Case 20 80 MHz [1 1 1 1] 
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Case 21 80 MHz [1 1 1 1] 

Case 22 80 MHz [1 1 1 1] 

Case 23 40 MHz [1 1 x x] 

Case 24 40 MHz [x x 1 1] 

Case 25 40 MHz [1 1 x x] 

Case 26 40 MHz [x x 1 1] 

Case 27 40 MHz [1 1 x x] 

Case 28 40 MHz [x x 1 1] 

[00186] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 

[00187] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 5 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor shown in Table 10-2 is obtained through computer search. 

Table 10-2 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.3428 

10 

[00188] Specifically, for the 28 cases in Table 10-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

28 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 15 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 10-2. A largest value of a sum of 
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PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 1 is used in Case 3. Specifically, the PAPR of the L-STF is 

6.6907, and the PAPR of the L-LTF is 7.6521. 

[00189] In another implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci 

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor shown in Table 5 

10-3 is obtained through computer search. 

Table 10-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1] 14.1812 

2 [1 1 –1 –1 –1 –1 1 –1 1 –1 1 1] 14.1812 

[00190] Specifically, for the 28 cases in Table 10-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 10 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

28 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 10-3. A largest 15 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 15/Case 16. 

Specifically, the PAPR of the L-STF is 6.5665, and the PAPR of the L-LTF is 7.6147. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 2 is used in Case 15/Case 16. 20 

Specifically, the PAPR of the L-STF is 6.5665, and the PAPR of the L-LTF is 7.6147. 

[00191] In still another implementation, the rotation factor of the bandwidth of 240 MHz may 

start with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation 

factor sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of 

the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –25 
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j]. An optimal rotation factor shown in Table 10-4 is obtained through computer search. 

Table 10-4 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1] 14.919330 

2 [1 –1 –1 –1 1 –1 –1 –1 –j –1 –1 1] 14.919330 

[00192] Specifically, for the 28 cases in Table 10-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 5 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

28 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 10-4. 10 

[00193] In still another implementation, for the rotation factor sequence of 240 MHz, an 

existing rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth 

of 80 MHz may alternatively be considered. Specifically, the rotation factor sequence of 240 MHz 

may be in the following form: a rotation factor [PR80 C1PR80 C2PR80], [PR160 C1PR80], or [PR80

C1PR160]. PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, 15 

PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 MHz, and Ci belongs to a 

rotation factor candidate value [1 –1 j –j]. CiPR80 means that each PR80 rotation factor is rotated 

by Ci, and CiPR160 means that each PR160 rotation factor is rotated by Ci. Herein, Ci may be 1, –

1, j, or –j. An optimal rotation factor shown in Table 10-5 is obtained through computer search. 

Table 10-5 20 

Sequence obtaining 

method 

Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80] [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1] 16.3812 
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Sequence obtaining 

method 

Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR160 C1 PR80] 

[PR80 C1 PR160] 

[00194] Specifically, for the 28 cases in Table 10-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

28 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 5 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 10-5. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-

STF and the L-LTF when the sequence is used in Case 1/Case 3/Case 5. Specifically, the PAPR of 10 

the L-STF is 7.6524, and the PAPR of the L-LTF is 8.7288. 

[00195] (10) X=240 MHz, cases of a full bandwidth and preamble puncturing are considered, 

and PAPR performance of 160 MHz and 80 MHz is considered. Specifically, several cases in the 

following Table 11-1 may be considered when a rotation factor sequence of X=240 MHz is 

designed. 15 

Table 11-1 

Case 1 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 200 MHz [x x 1 1 1 1 1 1 1 1 1 1] 

Case 3 200 MHz [1 1 x x 1 1 1 1 1 1 1 1] 

Case 4 200 MHz [1 1 1 1 x x 1 1 1 1 1 1] 

Case 5 200 MHz [1 1 1 1 1 1 x x 1 1 1 1] 

Case 6 200 MHz [1 1 1 1 1 1 1 1 x x 1 1] 

Case 7 200 MHz [1 1 1 1 1 1 1 1 1 1 x x] 
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Case 8 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 9 160 MHz [1 1 1 1 x x x x 1 1 1 1] 

Case 10 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

Case 11 160 MHz [1 1 1 1 1 1 1 1] 

Case 12 160 MHz [1 1 1 1 1 1 1 1] 

Case 13 120 MHz [x x 1 1 1 1 1 1] 

Case 14 120 MHz [1 1 x x 1 1 1 1] 

Case 15 120 MHz [1 1 1 1 x x 1 1] 

Case 16 120 MHz [1 1 1 1 1 1 x x] 

Case 17 120 MHz [x x 1 1 1 1 1 1] 

Case 18 120 MHz [1 1 x x 1 1 1 1] 

Case 19 120 MHz [1 1 1 1 x x 1 1] 

Case 20 120 MHz [1 1 1 1 1 1 x x] 

Case 21 80 MHz [1 1 1 1] 

Case 22 80 MHz [1 1 1 1] 

Case 23 80 MHz [1 1 1 1] 

Case 24 40 MHz [1 1 x x] 

Case 25 40 MHz [x x 1 1] 

Case 26 40 MHz [1 1 x x] 

Case 27 40 MHz [x x 1 1] 

Case 28 40 MHz [1 1 x x] 

Case 29 40 MHz [x x 1 1] 

[00196] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 
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[00197] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor sequence shown in Table 11-2 is obtained through computer search. 5 

Table 11-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.3428 

[00198] Specifically, for the 29 cases in Table 11-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 10 

29 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 11-2. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-15 

STF and the L-LTF when the sequence 1 is used in Case 4/Case 17. Specifically, the PAPR of the 

L-STF is 6.6907, and the PAPR of the L-LTF is 7.6521. 

[00199] In another implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor sequence shown 

in Table 11-3 is obtained through computer search. 20 

Table 11-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1] 14.1812 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

2 [1 1 –1 –1 –1 –1 1 –1 1 –1 1 1] 14.1812 

[00200] Specifically, for the 29 cases in Table 11-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

29 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 5 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 11-3. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 16/Case 17. 10 

Specifically, the PAPR of the L-STF is 6.5665, and the PAPR of the L-LTF is 7.6147. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 2 is used in Case 16/Case 17. 

Specifically, the PAPR of the L-STF is 6.5665, and the PAPR of the L-LTF is 7.6147. 

[00201] In still another implementation, the rotation factor of the bandwidth of 240 MHz may 15 

start with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, the rotation 

factor sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of 

the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –

j]. An optimal rotation factor shown in Table 11-4 is obtained through computer search. 

Table 11-4 20 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1] 15.3658 

2 [1 –1 –1 –1 1 –1 –1 –1 –j –1 –1 1] 15.3658 

[00202] Specifically, for the 29 cases in Table 11-1, a sum of PAPRs that are of the L-STF and 



62 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

29 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 5 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 11-4. A largest 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 1. Specifically, the 

PAPR of the L-STF is 7.3775, and the PAPR of the L-LTF is 7.9883. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum of PAPRs of the L-10 

STF and the L-LTF when the sequence 2 is used in Case 1. Specifically, the PAPR of the L-STF is 

7.3775, and the PAPR of the L-LTF is 7.9883. 

[00203] In yet another implementation, for the rotation factor sequence of 240 MHz, an existing 

rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth of 80 MHz 

may alternatively be considered. Specifically, the rotation factor sequence of 240 MHz may be in 15 

the following form: a rotation factor [PR80 C1PR80 C2PR80], [PR160 C1PR80], or [PR80 C1PR160]. 

PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, PR80 is a 

rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 MHz, and Ci belongs to a rotation 

factor candidate value [1 –1 j –j]. CiPR80 means that each PR80 rotation factor is rotated by Ci, and 

CiPR160 means that each PR160 rotation factor is rotated by Ci. Herein, Ci may be 1, –1, j, or –j. 20 

An optimal rotation factor shown in Table 11-5 is obtained through computer search. 

Table 11-5 

Sequence obtaining 

method 

Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80] [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1] 16.3812 

[PR160 C1 PR80] 

[PR80 C1 PR160] 

[00204] Specifically, for the 29 cases in Table 11-1, a sum of PAPRs that are of the L-STF and 
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the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

29 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 5 

rotation factor sequence, namely, the sequence shown in Table 11-5. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-

STF and the L-LTF when the sequence is used in Case 2/Case 4/Case 6. Specifically, the PAPR of 

the L-STF is 7.6524, and the PAPR of the L-LTF is 8.7288. 

[00205] (12) X=240 MHz, cases of a full bandwidth and preamble puncturing are considered, 10 

and PAPR performance of 160 MHz and 80 MHz is not considered. Specifically, several cases 

shown in the following Table 12-1 are considered when a rotation factor sequence of X=240 MHz 

is designed. 

Table 12-1 

Case 1 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1] 

Case 2 200 MHz [x x 1 1 1 1 1 1 1 1 1 1] 

Case 3 200 MHz [1 1 x x 1 1 1 1 1 1 1 1] 

Case 4 200 MHz [1 1 1 1 x x 1 1 1 1 1 1] 

Case 5 200 MHz [1 1 1 1 1 1 x x 1 1 1 1] 

Case 6 200 MHz [1 1 1 1 1 1 1 1 x x 1 1] 

Case 7 200 MHz [1 1 1 1 1 1 1 1 1 1 x x] 

Case 8 160 MHz [x x x x 1 1 1 1 1 1 1 1] 

Case 9 160 MHz [1 1 1 1 x x x x 1 1 1 1] 

Case 10 160 MHz [1 1 1 1 1 1 1 1 x x x x] 

15 

[00206] 1 indicates that the 20 MHz is not punctured, and x indicates that the 20 MHz is 

punctured. 
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[00207] In an implementation, the rotation factor of the bandwidth of 240 MHz may start with 

four rotation factors of an existing bandwidth of 80 MHz. To be specific, the rotation factor 

sequence is [PR80 C1 C2... C8], where PR80 is a rotation factor [1 –1 –1 –1] of the existing bandwidth 

of 80 MHz, and Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation 

factor sequence shown in Table 12-2 is obtained through computer search. 5 

Table 12-2 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.3428 

[00208] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 10 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 shown in Table 12-2. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum of PAPRs of the L-15 

STF and the L-LTF when the sequence 1 is used in Case 4. Specifically, the PAPR of the L-STF is 

6.6907, and the PAPR of the L-LTF is 7.6521. 

[00209] In another implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci

belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor sequence shown 

in Table 12-3 is obtained through computer search. 20 

Table 12-3 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 j –1 –j j 1 j 1 j 1 –j –1] 13.6136 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

2 [1 j –1 –j –1 –j –1 –j j 1 –j –1] 13.6136 

3 [1 j –1 –j –1 –j –1 –j –j –1 j 1] 13.6136 

4 [1 j –1 –j –j –1 –j –1 –j –1 j 1] 13.6136 

5 [1 –j –1 j j –1 j –1 j –1 –j 1] 13.6136 

6 [1 –j –1 j –1 j –1 j j –1 –j 1] 13.6136 

7 [1 –j –1 j –1 j –1 j –j 1 j –1] 13.6136 

8 [1 –j –1 j –j 1 –j 1 –j 1 j –1] 13.6136 

[00210] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 5 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 to the sequence 8 shown in Table 12-3. A largest 

value of sums of PAPRs of L-STFs and L-LTFs that correspond to the sequences 1, 3, 5, and 7 is 

a sum of PAPRs of L-STFs and L-LTFs when the sequences 1, 3, 5, and 7 are used in Case 8. 10 

Specifically, PAPRs of the L-STFs are 6.2691, and PAPRs of the L-LTFs are 7.3445. A largest 

value of sums of PAPRs of L-STFs and L-LTFs that correspond to the sequences 2, 4, 6, and 8 is 

a sum of PAPRs of L-STFs and L-LTFs when the sequences 2, 4, 6, and 8 are used in Case 10. 

Specifically, PAPRs of the L-STFs are 6.2691, and PAPRs of the L-LTFs are 7.3445. 

[00211] In still another implementation, in consideration of station compatibility of an existing 15 

mandatory bandwidth of 160 MHz in 802.11ac and 802.11ax, the rotation factor of the bandwidth 

of 240 MHz starts with eight rotation factors of an existing bandwidth of 160 MHz. To be specific, 

the rotation factor sequence is [PR160 C1 C2... C4], where PR160 is a rotation factor [1 –1 –1 –1 1 –

1 –1 –1] of the existing bandwidth of 160 MHz, and Ci belongs to a rotation factor candidate value 

[1 –1 j –j]. An optimal rotation factor sequence shown in Table 12-4 is obtained through computer 20 
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search. 

Table 12-4 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1] 15.3638 

2 [1 –1 –1 –1 1 –1 –1 –1 –j –1 –1 1] 15.3638 

[00212] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 5 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence 1 and the sequence 2 shown in Table 12-4. A largest 10 

value of a sum of PAPRs of the L-STF and the L-LTF that correspond to the sequence 1 is a sum 

of PAPRs of the L-STF and the L-LTF when the sequence 1 is used in Case 1. Specifically, the 

PAPR of the L-STF is 7.3775, and the PAPR of the L-LTF is 7.9883. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence 2 is a sum of PAPRs of the L-

STF and the L-LTF when the sequence 2 is used in Case 1. Specifically, the PAPR of the L-STF is 15 

7.3775, and the PAPR of the L-LTF is 7.9883. 

[00213] In yet another implementation, for the rotation factor sequence of 240 MHz, an existing 

rotation factor of a bandwidth of 160 MHz or an existing rotation factor of a bandwidth of 80 MHz 

may alternatively be considered. Specifically, the rotation factor sequence of 240 MHz may be in 

the following form: a rotation factor [PR80 C1PR80 C2PR80], [PR160 C1PR80], or [PR80 C1PR160]. 20 

PR160 is a rotation factor [1 –1 –1 –1 1 –1 –1 –1] of the existing bandwidth of 160 MHz, PR80 is a 

rotation factor [1 –1 –1 –1] of the existing bandwidth of 80 MHz, and Ci belongs to a rotation 

factor candidate value [1 –1 j –j]. An optimal rotation factor sequence shown in Table 12-5 is 

obtained through computer search. 
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Table 12-5 

Sequence obtaining 

method 

Sequence Largest value of a sum of PAPRs 

of an L-STF and an L-LTF 

[PR80 C1 PR80 C2 PR80] [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1] 16.3812 

[PR160 C1 PR80] 

[PR80 C1 PR160] 

[00214] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 5 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 12-5. A largest value of a sum of 

PAPRs of the L-STF and the L-LTF that correspond to the sequence is a sum of PAPRs of the L-10 

STF and the L-LTF when the sequence is used in Case 2/Case 4/Case 6. Specifically, the PAPR of 

the L-STF is 7.6524, and the PAPR of the L-LTF is 8.7288. 

[00215] In still yet another implementation, the rotation factor sequence is [1 C1 C2... C11], 

where Ci belongs to a rotation factor candidate value [1 –1]. An optimal rotation factor sequence 

shown in Table 12-6 is obtained through computer search. 15 

Table 12-6 

No. Sequence Largest value of a sum of PAPRs of an 

L-STF and an L-LTF 

1 [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1] 14.360672 

2 [1 1 –1 –1 –1 –1 1 –1 1 –1 1 1] 14.360672 

[00216] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 
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search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 12-6. 5 

[00217] Further, a rotation factor sequence that may be used may also be considered based on 

performance of another field such as an L-SIG, as shown in Table 12-7. 

Table 12-7 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 –1 1 –1 –1 1 –1 1 1 1] 14.721633 

2 [1 1 1 –1 1 –1 –1 –1 1 1 –1 1] 14.711197 

3 [1 1 1 –1 1 –1 –1 –1 –1 1 –1 –1] 14.715868 

4 [1 1 1 –1 –1 1 –1 –1 –1 –1 1 –1] 14.837849 

5 [1 1 –1 1 1 1 1 –1 1 –1 –1 –1] 14.715868 

6 [1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1] 14.849636 

7 [1 –1 1 1 1 1 –1 1 1 –1 –1 –1] 14.837849 

8 [1 –1 1 1 1 1 –1 1 –1 –1 –1 1] 14.517473 

9 [1 –1 1 1 1 1 –1 –1 –1 –1 1 –1] 14.738923 

10 [1 –1 1 1 –1 –1 –1 1 –1 1 1 1] 14.711197 

11 [1 –1 1 –1 –1 1 1 1 1 1 –1 –1] 14.849636 

12 [1 –1 –1 1 –1 1 1 1 1 1 1 –1] 14.377962 

13 [1 –1 –1 –1 1 –1 1 1 1 1 –1 1] 14.517473 

14 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.377962 

[00218] In a further implementation, the rotation factor sequence is [1 C1 C2... C11], where Ci 10 
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belongs to a rotation factor candidate value [1 –1]. An optimal rotation factor sequence shown in 

Table 12-8 is obtained through computer search. 

[00219] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 5 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 12-8. 

Table 12-8 10 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 –1 –1 1 –1 1 1 1 1 1 1 –1] 14.339721 

2 [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1] 14.339721 

[00220] Further, a rotation factor sequence that may be used may also be considered based on 

performance of another field such as an L-SIG, as shown in Table 12-9. 

Table 12-9 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 –1 1 –1 –1 –1 1 1 –1 1] 14.711197 

2 [1 1 1 –1 1 –1 –1 –1 –1 1 –1 –1] 14.584147 

3 [1 1 1 –1 –1 1 –1 –1 –1 –1 1 –1] 14.837849 

4 [1 1 –1 1 1 1 1 –1 1 –1 –1 –1] 14.584147 

5 [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1] 14.370464 

6 [1 1 –1 –1 –1 –1 1 –1 1 –1 1 1] 14.370464 



70 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

7 [1 –1 1 1 1 1 –1 1 1 –1 –1 –1]  14.837849 

8 [1 –1 1 1 1 1 –1 1 –1 –1 –1 1]  14.457495 

9 [1 –1 1 1 –1 –1 –1 1 –1 1 1 1]  14.711197 

11 [1 –1 –1 –1 1 –1 1 1 1 1 –1 1] 14.457495 

[00221] In a still further implementation, the rotation factor sequence is [1 C1 C2... C11], where 

Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor sequence 

shown in Table 12-10 is obtained through computer search. 

Table 12-10 5 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 j –1 –1 j –1 1 –j –j j –j –1] 13.756267 

2 [1 j –j j j –1 1 –j 1 1 –j –1] 13.756267 

3 [1 –j j –j –j –1 1 j 1 1 j –1] 13.756267 

4 [1 –j –1 –1 –j –1 1 j j –j j –1] 13.756267 

[00222] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 10 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 

rotation factor sequence, namely, the sequence shown in Table 12-10. 

[00223] Further, a rotation factor sequence that may be used may also be considered based on 

performance of another field such as an L-SIG, as shown in Table 12-11. 15 
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Table 12-11 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 j –j –j –1 1 j 1 –j j] 14.04407 

2 [1 1 1 –j j j –1 1 –j 1 j –j] 14.04407 

3 [1 1 j –1 j j j –j j 1 –j j] 14.17253 

4 [1 1 j –1 j j j –j j 1 –j j] 14.19923 

5 [1 1 j –1 j j –1 1 1 –j j –j] 13.76654 

6 [1 1 j –1 –1 –1 1 –1 –j –1 j –j] 14.00937 

7 [1 1 –1 –1 –1 –1 1 –1 j –j j –1] 14.17253 

8 [1 1 –1 –1 –1 –1 1 –1 –j j –j –1] 14.17253 

9 [1 1 –j –1 1 –j –1 –j 1 j 1 j] 14.17253 

10 [1 1 –j –1 –1 –1 1 –1 j –1 –j j] 14.00937 

11 [1 1 –j –1 –j –j –1 1 1 j –j j] 13.76654 

12 [1 1 –j –1 –j –j –j j –j 1 j –j] 14.19923 

13 [1 j 1 j –1 –j –1 j j 1 –j j] 14.17253 

14 [1 j 1 j –1 –j –1 j –j –1 j j] 14.17253 

15 [1 j j j 1 1 1 –1 1 –1 –1 1] 14.17253 

16 [1 j j j –1 –j –1 j j –j j 1] 14.13687 

17 [1 j j j –j 1 1 –j 1 –1 j 1] 13.86039 

18 [1 j j j –j 1 j 1 –j j –j –1] 14.15416 

19 [1 j –1 1 –j 1 1 –j j j j 1] 13.86039 

20 [1 j –1 –1 j –1 1 –j –j j –j –1] 13.75627 

21 [1 j –1 –j –1 –j j 1 j 1 –j –1] 14.16877 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

22 [1 j –j j 1 –1 1 1 1 1 –1 –1] 14.17253 

23 [1 j –j j j –1 1 –j 1 1 –j –1] 13.75627 

24 [1 j –j j j –1 –j –1 j j j 1] 14.13687 

25 [1 j –j j –1 –j –1 j –j –j –j –1] 14.15416 

26 [1 –1 1 j j –j –1 –1 –j –1 j j] 13.76654 

27 [1 –1 1 –j –j j –1 –1 j –1 –j –j] 13.76654 

28 [1 –1 j 1 1 –j –1 –j 1 j 1 j] 14.17253 

29 [1 –1 j 1 j –j j j j –1 –j –j] 14.00937 

30 [1 –1 j 1 j –j –1 –1 1 j j j] 14.04407 

31 [1 –1 j 1 –1 1 1 1 –j 1 j j] 14.19923 

32 [1 –1 –1 1 –1 1 1 1 j j j 1] 14.17253 

33 [1 –1 –1 1 –1 1 1 1 –j –j –j 1] 14.17253 

34 [1 –1 –j 1 1 j –1 j 1 –j 1 –j] 14.17253 

35 [1 –1 –j 1 –1 1 1 1 j 1 –j –j] 14.19923 

36 [1 –1 –j 1 –j j –1 –1 1 –j –j –j] 14.04407 

37 [1 –1 –j 1 –j j –j –j –j –1 j j] 14.00937 

38 [1 –j 1 –j –1 j –1 –j j –1 –j –j] 14.17253 

39 [1 –j 1 –j –1 j –1 –j –j 1 j –j] 14.17253 

40 [1 –j j –j 1 –1 1 1 1 1 –1 –1] 14.17253 

41 [1 –j j –j –1 j –1 –j j j j –1] 14.15416 

42 [1 –j j –j –j –1 1 j 1 1 j –1] 13.75627 

43 [1 –j j –j –j –1 j –1 –j –j –j 1] 14.13687 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

44 [1 –j –1 1 j 1 1 j –j –j –j 1] 13.86039 

45 [1 –j –1 j –1 j –j 1 –j 1 j –1] 14.16877 

46 [1 –j –1 –1 –j –1 1 j j –j j –1] 13.75627 

47 [1 –j –j –j 1 1 1 –1 1 –1 –1 1] 14.17253 

48 [1 –j –j –j j 1 1 j 1 –1 –j 1] 13.86039 

49 [1 –j –j –j j 1 –j 1 j –j j –1] 14.15416 

50 [1 –j –j –j –1 j –1 –j –j j –j 1] 14.13687 

[00224] In a yet further implementation, the rotation factor sequence is [1 C1 C2... C11], where 

Ci belongs to a rotation factor candidate value [1 –1 j –j]. An optimal rotation factor sequence 

shown in Table 12-12 is obtained through computer search. 

Table 12-12 5 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 j –1 –1 j –1 1 –j –j j –j –1] 13.676386 

2 [1 j –j j j –1 1 –j 1 1 –j –1] 13.676386 

3 [1 –j j –j –j –1 1 j 1 1 j –1] 13.676386 

4 [1 –j –1 –1 –j –1 1 j j –j j –1] 13.676386 

[00225] Specifically, for the 10 cases in Table 12-1, a sum of PAPRs that are of the L-STF and 

the L-LTF and that are obtained by using all rotation factor sequences obtained through computer 

search is calculated, and a largest value of the sum of PAPRs of the L-STF and the L-LTF in the 

10 cases (namely, a sum of PAPRs of the L-STF and the L-LTF in a worst case) is obtained. Then, 10 

MAX PAPRs corresponding to all the rotation factor sequences are compared, and a rotation factor 

sequence corresponding to a smallest value in the MAX PAPRs is obtained and used as an optimal 



74 

rotation factor sequence, namely, the sequence shown in Table 12-12. 

[00226] Further, a rotation factor sequence that may be used may also be considered based on 

performance of another field such as an L-SIG, as shown in Table 12-13. 

Table 12-13 

No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

1 [1 1 1 j –j –j –1 1 j 1 –j j] 13.777908 

2 [1 1 1 –j j j –1 1 –j 1 j –j] 13.777908 

3 [1 1 j –1 1 j –1 j 1 –j 1 –j] 14.172528 

4 [1 1 j –1 j j –1 1 1 –j j –j] 13.76654 

5 [1 1 j –1 –1 –1 1 –1 –j –1 j –j] 14.024944 

6 [1 1 –1 1 j j 1 –1 1 1 1 –1] 14.172528 

7 [1 1 –1 1 –j –j 1 –1 1 1 1 –1] 14.172528 

8 [1 1 –1 –1 –1 –1 1 –1 j –j j –1] 14.172528 

9 [1 1 –1 –1 –1 –1 1 –1 –j j –j –1] 14.172528 

10 [1 1 –j –1 1 –j –1 –j 1 j 1 j] 14.172528 

11 [1 1 –j –1 –1 –1 1 –1 j –1 –j j] 14.024944 

12 [1 1 –j –1 –j –j –1 1 1 j –j j] 13.76654 

13 [1 j 1 j –1 –j –1 j j 1 –j j] 14.172528 

14 [1 j 1 j –1 –j –1 j –j –1 j j] 14.172528 

15 [1 j 1 –j 1 j –j –1 –1 –j 1 –j] 14.172528 

16 [1 j 1 –j –j 1 –1 j 1 j –1 j] 14.172528 

17 [1 j j j 1 1 1 –1 1 –1 –1 1] 14.172528 

18 [1 j j j –1 –j –1 j j –j j 1] 14.122754 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

19 [1 j j j –j 1 1 –j 1 –1 j 1] 13.803038 

20 [1 j –1 1 –j 1 1 –j j j j 1] 13.803038 

21 [1 j –1 –j –1 –j j 1 j 1 –j –1] 14.098957 

22 [1 j –j j 1 –1 1 1 1 1 –1 –1] 14.172528 

23 [1 j –j j j –1 –j –1 j j j 1] 14.122754 

24 [1 –1 1 j j –j –1 –1 –j –1 j j] 13.76654 

25 [1 –1 1 –j –j j –1 –1 j –1 –j –j] 13.76654 

26 [1 –1 j 1 1 –j –1 –j 1 j 1 j] 14.172528 

27 [1 –1 j 1 j –j j j j –1 –j –j] 14.024944 

28 [1 –1 j 1 j –j –1 –1 1 j j j] 13.777908 

29 [1 –1 –1 1 –1 1 1 1 j j j 1] 14.172528 

30 [1 –1 –1 1 –1 1 1 1 –j –j –j 1] 14.172528 

31 [1 –1 –1 –1 1 –1 j j –1 1 –1 –1] 14.172528 

32 [1 –1 –1 –1 1 –1 –j –j –1 1 –1 –1] 14.172528 

33 [1 –1 –j 1 1 j –1 j 1 –j 1 –j] 14.172528 

34 [1 –1 –j 1 –j j –1 –1 1 –j –j –j] 13.777908 

35 [1 –1 –j 1 –j j –j –j –j –1 j j] 14.024944 

36 [1 –j 1 j 1 –j j –1 –1 j 1 j] 14.172528 

37 [1 –j 1 j j 1 –1 –j 1 –j –1 –j] 14.172528 

38 [1 –j 1 –j –1 j –1 –j j –1 –j –j] 14.172528 

39 [1 –j 1 –j –1 j –1 –j –j 1 j –j] 14.172528 

40 [1 –j j –j 1 –1 1 1 1 1 –1 –1] 14.172528 
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No. Sequence Largest value of a sum of PAPRs of an L-STF 

and an L-LTF 

41 [1 –j j –j –j –1 j –1 –j –j –j 1] 14.122754 

42 [1 –j –1 1 j 1 1 j –j –j –j 1] 13.803038 

43 [1 –j –1 j –1 j –j 1 –j 1 j –1] 14.098957 

44 [1 –j –j –j 1 1 1 –1 1 –1 –1 1] 14.172528 

45 [1 –j –j –j j 1 1 j 1 –1 –j 1] 13.803038 

46 [1 –j –j –j –1 j –1 –j –j j –j 1] 14.122754 

[00227] It should be understood that a PAPR value of any one of the foregoing rotation factor 

sequences is not unique, in other words, the PAPR shown above is one PAPR value of the rotation 

factor sequence. When parameters (for example, a puncturing scenario and a Fourier transform 

parameter) of designed sequences are different, a same rotation factor sequence may have different 5 

PAPR values. 

[00228] In this embodiment of this application, the wireless communication device may 

generate and send the PPDU with the bandwidth of X MHz greater than 160 MHz, where the 

bandwidth of X MHz includes n bandwidths of Y MHz, some or all fields in the PPDU are rotated 

in the n bandwidths of Y MHz by using the rotation factor sequence, the rotation factor sequence 10 

includes n rotation factors, and each bandwidth of Y MHz is corresponding to one rotation factor. 

In this way, a PAPR of the PPDU can be reduced by using the rotation factor sequence. In addition, 

when X MHz is 240 MHz or 320 MHz, the PAPR of the PPDU may be further reduced by using 

the rotation factor sequence provided in this embodiment of this application, so that PAPRs of 

some fields or all fields of the PPDU are optimal. 15 

[00229] The foregoing describes the solutions provided in embodiments of this application. It 

may be understood that, to implement the foregoing functions, a PPDU transmission apparatus 

(for example, an AP or a STA) includes corresponding hardware structures and/or software 

modules for performing the functions. A person skilled in the art should easily be aware that, in 

combination with units and algorithm steps of the examples described in embodiments disclosed 20 

in this specification, this application may be implemented by hardware or a combination of 
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hardware and computer software. Whether a function is performed by hardware or hardware driven 

by computer software depends on particular applications and design constraints of the technical 

solutions. A person skilled in the art may use different methods to implement the described 

functions for each particular application, but it should not be considered that the implementation 

goes beyond the scope of this application. 5 

[00230] In embodiments of this application, the PPDU transmission apparatus may be divided 

into functional modules based on the foregoing method examples. For example, each functional 

module corresponding to each function may be obtained through division, or two or more functions 

may be integrated into one processing module. The functional module may be implemented in a 

form of hardware, or may be implemented in a form of a software functional module. It should be 10 

noted that, in embodiments of this application, module division is an example, and is merely a 

logical function division. During actual implementation, another division manner may be used. 

The following uses division of each functional module based on a corresponding function as an 

example for description: 

[00231] A schematic diagram of a possible structure of a PPDU transmission apparatus is shown 15 

in FIG. 6. The PPDU transmission apparatus 600 includes a generation unit 61 and a sending unit 

62. The generation unit 61 is configured to support the PPDU transmission apparatus in performing 

step S301 in the foregoing embodiment. The sending unit 62 is configured to support the PPDU 

transmission apparatus in performing step S302 in the foregoing embodiment. All related content 

of each step involved in the foregoing method embodiment may be referenced to a function 20 

description of a corresponding functional module, and details are not described herein again. 

[00232] A possible schematic diagram of a structure of a PPDU transmission apparatus is shown 

in FIG. 7. The PPDU transmission apparatus 700 includes a receiving unit 71 and a processing 

unit 72. The receiving unit 71 is configured to support the PPDU transmission apparatus in 

performing step S302 in the foregoing embodiment. The processing unit 72 is configured to 25 

support the PPDU transmission apparatus in performing step S303 in the foregoing embodiment. 

All related content of each step involved in the foregoing method embodiment may be referenced 

to a function description of a corresponding functional module, and details are not described herein 

again. FIG. 8 is a schematic diagram of a possible structure of a product form of the PPDU 

transmission apparatus according to an embodiment of this application. 30 

[00233] In a possible product form, the PPDU transmission apparatus may be an information 
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transmission device, and the PPDU transmission apparatus includes a processor 82 and a 

transceiver 83. The processor 82 is configured to control and manage an action of the PPDU 

transmission apparatus, for example, configured to support the PPDU transmission apparatus in 

performing step S301 in the foregoing embodiment, and/or configured to perform another 

technical process described in this specification. The transceiver 83 is configured to support the 5 

PPDU transmission apparatus in performing step S302 in the foregoing embodiment. Optionally, 

the PPDU transmission apparatus may further include a memory 81. 

[00234] In another possible product form, the PPDU transmission apparatus may be an 

information transmission board, and the PPDU transmission apparatus includes a processor 82 and 

a transceiver 83. The processor 82 is configured to control and manage an action of the PPDU 10 

transmission apparatus, for example, configured to support the PPDU transmission apparatus in 

performing step S301 in the foregoing embodiment, and/or configured to perform another 

technical process described in this specification. The transceiver 83 is configured to support the 

PPDU transmission apparatus in performing step S302 in the foregoing embodiment. Optionally, 

the PPDU transmission apparatus may further include a memory 81. 15 

[00235] In still another possible product form, the PPDU transmission apparatus is also 

implemented by a general-purpose processor, namely, a chip. The general-purpose processor 

includes a processing circuit 82 and a communication interface 83. Optionally, the general-purpose 

processor may further include a storage medium 81. 

[00236] In yet another possible product form, the PPDU transmission apparatus may be 20 

implemented by using the following: one or more field programmable gate arrays (field 

programmable gate array, FPGA), a programmable logic device (programmable logic device, 

PLD), a controller, a state machine, gate logic, a discrete hardware component, any other suitable 

circuit, or any combination of circuits that can perform various functions described throughout this 

application. 25 

[00237] The processor 82 may be a central processing unit, a general-purpose processor, a 

digital signal processor, an application-specific integrated circuit, a field programmable gate array 

or another programmable logic device, a transistor logic device, a hardware component, or any 

combination thereof. The processor may implement or execute various example logical blocks, 

modules, and circuits described with reference to content disclosed in this application. 30 

Alternatively, the processor may be a combination of processors implementing a computing 
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function, for example, a combination of one or more microprocessors, or a combination of the 

digital signal processor and a microprocessor. The bus 84 may be a peripheral component 

interconnect (peripheral component interconnect, PCI) bus or an extended industry standard 

architecture (extended industry standard architecture, EISA) bus, or the like. The bus may be 

classified into an address bus, a data bus, a control bus, and the like. For ease of representation, 5 

only one thick line represents the bus in FIG. 8, but this does not mean that there is only one bus 

or only one type of bus. 

[00238] FIG. 9 is a schematic diagram of a possible structure of a product form of the PPDU 

transmission apparatus according to an embodiment of this application. 

[00239] In a possible product form, the PPDU transmission apparatus may be an information 10 

transmission device, and the PPDU transmission device includes a processor 92 and a transceiver 

93. The processor 92 is configured to control and manage an action of the PPDU transmission 

apparatus, for example, configured to support the PPDU transmission apparatus in performing step 

S303 in the foregoing embodiment, and/or configured to perform another technical process 

described in this specification. The transceiver 93 is configured to support the PPDU transmission 15 

apparatus in performing step S302 in the foregoing embodiment. Optionally, the PPDU 

transmission device may further include a memory 91. 

[00240] In another possible product form, the PPDU transmission apparatus may be an 

information transmission board, and the PPDU transmission board includes a processor 92 and a 

transceiver 93. The processor 92 is configured to control and manage an action of the PPDU 20 

transmission apparatus, for example, configured to support the PPDU transmission apparatus in 

performing step S303 in the foregoing embodiment, and/or configured to perform another 

technical process described in this specification. The transceiver 93 is configured to support the 

PPDU transmission apparatus in performing step S302 in the foregoing embodiment. Optionally, 

the PPDU transmission board may further include a memory 91. 25 

[00241] In still another possible product form, the PPDU transmission apparatus is also 

implemented by a general-purpose processor, namely, a chip. The general-purpose processor 

includes a processing circuit 92 and a communication interface 93. Optionally, the general-purpose 

processor may further include a storage medium 91. 

[00242] In yet another possible product form, the PPDU transmission apparatus may also be 30 

implemented by using one or more FPGAs, a PLD, a controller, a state machine, gate logic, a 
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discrete hardware component, any other suitable circuit, or any combination of circuits that can 

implement various functions described in this application. 

[00243] The processor 92 may be a central processing unit, a general-purpose processor, a 

digital signal processor, an application-specific integrated circuit, a field programmable gate array 

or another programmable logic device, a transistor logic device, a hardware component, or any 5 

combination thereof. The processor may implement or execute various example logical blocks, 

modules, and circuits described with reference to content disclosed in this application. 

Alternatively, the processor may be a combination of processors implementing a computing 

function, for example, a combination of one or more microprocessors, or a combination of the 

digital signal processor and a microprocessor. The bus 94 may be a PCI bus, an EISA bus, or the 10 

like. The bus may be classified into an address bus, a data bus, a control bus, and the like. For ease 

of representation, only one thick line represents the bus in FIG. 9, but this does not mean that there 

is only one bus or only one type of bus. 

[00244] A person of ordinary skill in the art may understand that all or some of the steps of the 

method embodiments may be implemented by a program instructing relevant hardware. The 15 

program instructions may be stored in a computer-readable storage medium. When the program 

instructions are run, the steps of the method embodiments are performed. The foregoing storage 

medium includes any medium that can store program code, such as a USB flash drive, a removable 

hard disk, a ROM, a RAM, a magnetic disk, or an optical disc. 

[00245] In one aspect, an embodiment of this application further provides a readable storage 20 

medium. The readable storage medium stores computer-executable instructions, and when the 

computer-executable instructions are run, a device (which may be a single-chip microcomputer, a 

chip, a controller, or the like) or a processor is enabled to perform the steps in the PPDU 

transmission method provided in this application. 

[00246] In one aspect, an embodiment of this application further provides a computer program 25 

product. The computer program product includes a computer-executable instruction, and the 

computer-executable instruction is stored in a computer-readable storage medium, at least one 

processor of a device may read the computer-executable instruction from the computer-readable 

storage medium, and the at least one processor executes the computer-executable instruction, so 

that the device performs the steps in the PPDU transmission method provided in this application. 30 

[00247] In an embodiment of this application, an information processing apparatus may 
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generate a PPDU with a bandwidth of X MHz greater than 160 MHz and send the PPDU. The 

bandwidth of X MHz includes n bandwidth of Y MHz, some or all fields in the PPDU are rotated 

in the n bandwidths of Y MHz by using a rotation factor sequence, the rotation factor sequence 

includes n rotation factors, and each bandwidth of Y MHz is corresponding to one rotation factor, 

so that a PAPR of the PPDU can be reduced by using the rotation factor sequence. In addition, 5 

when X MHz is 240 MHz or 320 MHz, the PAPR of the PPDU may be further reduced by using 

the rotation factor sequence provided in this embodiment of this application, so that PAPRs of 

some fields or all fields of the PPDU are optimal. 

[00248] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, for a detailed working process of the foregoing system, apparatus, 10 

and unit, refer to a corresponding process in the foregoing method embodiments, and details are 

not described herein again. 

[00249] In the several embodiments provided in this application, it should be understood that 

the disclosed system, apparatus, and method may be implemented in other manners. For example, 

division into the units is merely logical function division and may be another division during actual 15 

implementation. For example, a plurality of units or components may be combined or integrated 

into another system, or some features may be ignored or not performed. The displayed or discussed 

mutual couplings or direct couplings or communication connections may be implemented through 

some interfaces. The indirect couplings or communication connections between the apparatuses or 

units may be implemented in electronic, mechanical, or other forms. 20 

[00250] The units described as separate parts may or may not be physically separate, and parts 

displayed as units may or may not be physical units, in other words, may be located in one position, 

or may be distributed on a plurality of network units. Some or all of the units may be selected 

based on actual requirements to achieve the objectives of the solutions of embodiments. 

[00251] All or some of the foregoing embodiments may be implemented by using software, 25 

hardware, firmware, or any combination thereof. When software is used to implement the 

embodiments, all or a part of the embodiments may be implemented in a form of a computer 

program product. The computer program product includes one or more computer instructions. 

When the computer program instructions are loaded and executed on a computer, the procedures 

or functions according to embodiments of this application are all or partially generated. The 30 

computer may be a general-purpose computer, a dedicated computer, a computer network, or other 
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programmable apparatuses. The computer instructions may be stored in a computer-readable 

storage medium, or transmitted by using the computer-readable storage medium. The computer 

instructions may be transmitted from a website, computer, server, or data center to another website, 

computer, server, or data center in a wired (for example, a coaxial cable, an optical fiber, or a 

digital subscriber line (digital subscriber line, DSL)) or wireless (for example, infrared, radio, or 5 

microwave) manner. The computer-readable storage medium may be any usable medium 

accessible by a computer, or a data storage device, such as a server or a data center, integrating 

one or more usable media. The usable medium may be a read-only memory (read-only memory, 

ROM), a random access memory (random access memory, RAM), or a magnetic medium, for 

example, a floppy disk, a hard disk, a magnetic tape, a magnetic disk, or an optical medium, for 10 

example, a digital versatile disc (digital versatile disc, DVD), or a semiconductor medium, for 

example, a solid-state disk (solid state disk, SSD). 
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CLAIMS 

1. A PPDU transmission method, wherein the method comprises: 

generating a physical layer protocol data unit PPDU with a bandwidth of X MHz, wherein 

X > 160, some or all fields in the PPDU are rotated in the bandwidth of X MHz by using a rotation 

factor sequence, the bandwidth of X MHz comprises n bandwidths of Y MHz, the rotation factor 5 

sequence comprises n rotation factors, and each bandwidth of Y MHz is corresponding to one 

rotation factor; and

sending the PPDU with the bandwidth of X MHz. 

2. A PPDU transmission method, wherein the method comprises: 

receiving a physical layer protocol data unit PPDU with a bandwidth of X MHz, wherein X > 10 

160, some or all fields in the PPDU are rotated in the bandwidth of X MHz by using a rotation 

factor sequence, the bandwidth of X MHz comprises n bandwidths of Y MHz, the rotation factor 

sequence comprises n rotation factors, and each bandwidth of Y MHz is corresponding to one 

rotation factor; and

performing rotation recovery on the PPDU based on the rotation factor sequence. 15 

3. The method according to claim 1 or 2, wherein the X MHz is any one of 240 MHz or 320 

MHz. 

4. The method according to any one of claims 1 to 3, wherein one or more fields in a legacy 

short training field L-STF, a legacy long training field L-LTF, a legacy signal field L-SIG, a 

repeated legacy signal field RL-SIG, a universal signal field U-SIG, or an extremely high 20 

throughput signal field EHT-SIG that are comprised in the PPDU are duplicated in the n 

bandwidths of Y MHz; and the one or more fields in the L-STF, L-LTF, L-SIG, U-SIG, and EHT-

SIG are rotated by using the rotation factor sequence. 

5. The method according to any one of claims 1 to 4, wherein Y=20 MHz, and the first four 

rotation factors in the rotation factor sequence are [1 –1 –1 –1]; or25 

Y=20 MHz, and the first eight rotation factors in the rotation factor sequence are [1 –1 –1 –1 

1 –1 –1 –1]. 

6. The method according to any one of claims 1 to 4, wherein X=320, and the rotation factor 

sequence is [PR80 C1PR80 C2PR80 C3PR80], wherein PR80 is a rotation factor [1 –1 –1 –1] of a 

bandwidth of 80 MHz, C1 is 1, –1, j, or –j, C2 is 1, –1, j, or –j, and C3 is 1, –1, j, or –j. 30 
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7. The method according to any one of claims 1 to 5, wherein C1=1, C2=–1, C3=–1, and the 

rotation factor sequence is [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1]. 

8. The method according to claim 6 or 7, wherein there are one or more of the following 

puncturing patterns for 320 MHz: 

case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

5 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "240 MHz" or "280 MHz" indicates a size 

of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is sorted in a sequence 

from a low frequency to a high frequency or from a high frequency to a low frequency in 320 MHz. 

9. The method according to claim 6 or 7, wherein there are one or more of the following 10 

puncturing patterns for 320 MHz: 

case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 
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case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 13 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

case 14 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "280 MHz", "240 MHz", or "160 MHz" 

indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is 

sorted in a sequence from a low frequency to a high frequency or from a high frequency to a low 5 

frequency in 320 MHz. 

10. The method according to claim 6 or 7, wherein there are one or more of the following 

puncturing patterns for 320 MHz: 

case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 
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case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 14 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

case 15 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "320 MHz", "280 MHz", "240 MHz", or 

"160 MHz" indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz 

in "[]" is sorted in a sequence from a low frequency to a high frequency or from a high frequency 5 

to a low frequency in 320 MHz. 

11. The method according to claim 6 or 7, wherein there are one or more of the following 

puncturing patterns for 320 MHz: 

case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 
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case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "320 MHz", "280 MHz", or "240 MHz" 

indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is 

sorted in a sequence from a low frequency to a high frequency or from a high frequency to a low 5 

frequency in 320 MHz. 

12. The method according to any one of claims 1 to 5, wherein X=320, and the rotation factor 

sequence is any one of the following sequences: [1 –1 –1 –1 j j j –1 j –1 –j 1 –j –1 j –j], [1 –1 –1 –

1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j], [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –1 –1 1], [1 –1 –1 –1 1 1 –1 –1 –

1 –1 –1 –1 1 –1 1 1], [1 –1 –1 –1 j j j –1 j –1 –j j –j j 1 –j], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 10 

1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 

–1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 

–1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 

–1 1 1 1 –1 1 1 1], [1 –1 –1 –1 j 1 –1 j –1 –j –1 –j j j –1 1], and [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 

–1 1 1 –1]. 15 

13. The method according to any one of claims 1 to 5, wherein X=240, and the rotation factor 

sequence is any one of the following sequences: [1 –1 –1 –1 1 –1 1 1 –1 1 1 1], [1 j –j –1 –1 –j –j 

–1 –1 –j j 1], [1 –1 1 1 1 –1 1 –1 –1 1 1 1], [1 1 1 –1 –1 1 –1 1 1 1 –1 1], [1 –1 –1 –1 j 1 –j 1 1 1 –

1 1], [1 –1 –1 –1 1 1 1 –1 1 1 –1 1], [1 1 1 1 –1 –1 1 1 –1 1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 j 1], 

[1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 j –1 –1 –j j –1 j j –j], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], 20 

[1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 1 –1 1 –1 –1 –1 –1 1 

1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 

1 1 –1], [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 

–1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 j –1 –j j 1 j 1 j 1 –j –1], [1 –1 –1 –1 1 –1 –1 –1 j –

1 –1 1], and [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1]. 25 

14. A PPDU transmission apparatus, wherein the apparatus comprises: 

a generation unit, configured to generate a physical layer protocol data unit PPDU with a 

bandwidth of X MHz, wherein X > 160, some or all fields in the PPDU are rotated in the bandwidth 

of X MHz by using a rotation factor sequence, the bandwidth of X MHz comprises n bandwidths 
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of Y MHz, the rotation factor sequence comprises n rotation factors, and each bandwidth of Y 

MHz is corresponding to one rotation factor; and

a sending unit, configured to send the PPDU with the bandwidth of X MHz. 

15. A PPDU transmission apparatus, wherein the apparatus comprises: 

a receiving unit, configured to receive a physical layer protocol data unit PPDU with a 5 

bandwidth of X MHz, wherein X > 160, some or all fields in the PPDU are rotated in the bandwidth 

of X MHz by using a rotation factor sequence, the bandwidth of X MHz comprises n bandwidths 

of Y MHz, the rotation factor sequence comprises n rotation factors, and each bandwidth of Y 

MHz is corresponding to one rotation factor; and

a processing unit, configured to perform rotation recovery on the PPDU based on the rotation 10 

factor sequence. 

16. The PPDU transmission apparatus according to claim 10 or 11, wherein the X MHz is any 

one of the following: 240 MHz or 320 MHz. 

17. The PPDU transmission apparatus according to any one of claims 10 to 12, wherein one 

or more fields in a legacy short training field L-STF, a legacy long training field L-LTF, a legacy 15 

signal field L-SIG, a repeated legacy signal field RL-SIG, a universal signal field U-SIG, or an 

extremely high throughput signal field EHT-SIG that are comprised in the PPDU are duplicated in 

the n bandwidths of Y MHz; and the one or more fields in the L-STF, L-LTF, L-SIG, U-SIG, and 

EHT-SIG are rotated by using the rotation factor sequence. 

18. The PPDU transmission apparatus according to any one of claims 14 to 17, wherein Y=20 20 

MHz, and the first four rotation factors in the rotation factor sequence are [1 –1 –1 –1]; or

Y=20 MHz, and the first eight rotation factors in the rotation factor sequence are [1 –1 –1 –1 

1 –1 –1 –1]. 

19. The PPDU transmission apparatus according to any one of claims 14 to 18, wherein 

X=320, and the rotation factor sequence is [PR80 C1PR80 C2PR80 C3PR80], wherein PR80 is a 25 

rotation factor [1 –1 –1 –1] of a bandwidth of 80 MHz, C1 is 1, –1, j, or –j, C2 is 1, –1, j, or –j, and 

C3 is 1, –1, j, or –j. 

20. The PPDU transmission apparatus according to any one of claims 14 to 19, wherein C1=1, 

C2=–1, C3=–1, and the rotation factor sequence is [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1]. 

21. The PPDU transmission apparatus according to claim 19 or 20, wherein there are any one 30 

or more of the following puncturing patterns for 320 MHz: 
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case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "240 MHz" or "280 MHz" indicates a size 

of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is sorted in a sequence 

from a low frequency to a high frequency or from a high frequency to a low frequency in 320 MHz. 5 

22. The PPDU transmission apparatus according to claim 19 or 20, wherein there are any one 

or more of the following puncturing patterns for 320 MHz: 

case 1 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 
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case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 9 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 10 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 12 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 13 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

case 14 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "280 MHz", "240 MHz", or "160 MHz" 

indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is 

sorted in a sequence from a low frequency to a high frequency or from a high frequency to a low 5 

frequency in 320 MHz. 

23. The PPDU transmission apparatus according to claim 19 or 20, wherein there are any one 

or more of the following puncturing patterns for 320 MHz: 

case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 
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case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 14 160 MHz [1 1 1 1 1 1 1 1 x x x x x x x x] 

case 15 160 MHz [x x x x x x x x 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 

punctured, "x" indicates that the 20 MHz is punctured, "320 MHz", "280 MHz", "240 MHz", or 

"160 MHz" indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz 

in "[]" is sorted in a sequence from a low frequency to a high frequency or from a high frequency 5 

to a low frequency in 320 MHz. 

24. The PPDU transmission apparatus according to claim 19 or 20, wherein there are any one 

or more of the following puncturing patterns for 320 MHz: 

case 1 320 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 2 280 MHz [x x 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

case 3 280 MHz [1 1 x x 1 1 1 1 1 1 1 1 1 1 1 1] 

case 4 280 MHz [1 1 1 1 x x 1 1 1 1 1 1 1 1 1 1] 

case 5 280 MHz [1 1 1 1 1 1 x x 1 1 1 1 1 1 1 1] 

case 6 280 MHz [1 1 1 1 1 1 1 1 x x 1 1 1 1 1 1] 

case 7 280 MHz [1 1 1 1 1 1 1 1 1 1 x x 1 1 1 1] 

case 8 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x 1 1] 

case 9 280 MHz [1 1 1 1 1 1 1 1 1 1 1 1 1 1 x x] 

case 10 240 MHz [1 1 1 1 x x x x 1 1 1 1 1 1 1 1] 

case 11 240 MHz [1 1 1 1 1 1 1 1 x x x x 1 1 1 1] 

case 12 240 MHz [1 1 1 1 1 1 1 1 1 1 1 1 x x x x] 

case 13 240 MHz [x x x x 1 1 1 1 1 1 1 1 1 1 1 1] 

wherein 1 or x represents one 20 MHz in the 320 MHz, "1" indicates that the 20 MHz is not 10 
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punctured, "x" indicates that the 20 MHz is punctured, "320 MHz", "280 MHz", or "240 MHz" 

indicates a size of a frequency occupied after the 320 MHz is punctured, and 20 MHz in "[]" is 

sorted in a sequence from a low frequency to a high frequency or from a high frequency to a low 

frequency in 320 MHz. 

25. The PPDU transmission apparatus according to any one of claims 14 to 17, wherein 5 

X=320, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 j j j –

1 j –1 –j 1 –j –1 j –j], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 1 1 –1 1 –1 j], [1 –1 –1 –1 j –1 1 j j 1 –1 j –1 –

1 –1 1], [1 –1 –1 –1 1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1], [1 –1 –1 –1 j j j –1 j –1 –j j –j j 1 –j], [1 –1 –

1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –

1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –10 

1 1 1 1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 1 1 –1 1 –1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –

1 1 1 –1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1 –1 1 1 1], [1 –1 –1 –1 j 1 –1 j –1 –j –1 –j j j –1 1], and 

[1 –1 –1 –1 1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1]. 

26. The PPDU transmission apparatus according to any one of claims 14 to 17, wherein X = 

240, and the rotation factor sequence is any one of the following sequences: [1 –1 –1 –1 1 –1 1 1 15 

–1 1 1 1], [1 j –j –1 –1 –j –j –1 –1 –j j 1], [1 –1 1 1 1 –1 1 –1 –1 1 1 1], [1 1 1 –1 –1 1 –1 1 1 1 –1 

1], [1 –1 –1 –1 j 1 –j 1 1 1 –1 1], [1 –1 –1 –1 1 1 1 –1 1 1 –1 1], [1 1 1 1 –1 –1 1 1 –1 1 –1 1], [1 –

1 –1 –1 1 –1 –1 –1 –1 1 j 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 j –1 –1 –j j –1 j j –j], [1 –

1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], 

[1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 20 

1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 1 –1 1 –1 1 –1 –1 –1 –1 1 1], [1 –1 –1 –1 1 –1 –1 –1 j –1 

–1 1], [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1], [1 –1 –1 –1 –1 –1 –1 1 –1 1 1 –1], [1 j –1 –j j 1 j 1 j 1 –j –

1], [1 –1 –1 –1 1 –1 –1 –1 j –1 –1 1], and [1 –1 –1 –1 1 –1 –1 –1 –1 1 1 1]. 

27. A computer-readable storage medium, wherein the computer-readable storage medium 

stores a computer program, and when the computer program is executed by a processor, the method 25 

according to any one of claims 1 to 13 is implemented. 

28. A computer program product, wherein when the computer program product is executed 

on a computer, the method according to any one of claims 1 to 13 is implemented. 


